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and Environmental Control 
2600 Bull Street 
J. Marion Sims Building 
Columbia, South Carolina 29201 

Attn: Mr. James R. Ullery, P.E., Director 

RE: SECOND DRAFT REPORT 
REMEDIAL INVESTIGATION 
BLUFF ROAD SITE 
RICHLAND COUNTY, SOUTH CAROLINA 

Gentlemen: 

Enclosed is our Second Draft Report on the Remedial Investi
gation for the Bluff Road Site in Richland County. This 
comprehensive report presents the results of the investi
gation, our conclusions regarding the type and extent of 
contamination present at the site, and incorporates the 
SCDHEC and EPA commients presented at the February 18, 1986 
meeting. All information contained in previous reports 
submitted on this project has been included in this report. 

Golder Associates is pleased to have assisted SCDHEC with 
the Remedial Investigation on this project. It has been a 
pleasure to work with your personnel. If you have any 
questions or need further information, please call us. 

Very truly yours, 

GOLDER ASSOCIATES 

Michael T. Feeney>LJp .E . 
Senior Engineer 
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1.0 INTRODUCTION 

The Bluff Road Site in Richiand County, South Carolina, 

is about 10 miles southeast of Columbia (Figure 1). The 

site was operated by South Carolina Recycling and Disposal, 

Inc. (SCR&D), as a storage, recycling, and disposal facility 

for waste chemicals from 1976 to 1982. In 1975, chemicals 

were stored at the site. An acetylene manufacturing faci

lity was operated on the property prior to its use as a 

waste facility. A site visit in March, 1980, by the United 

States Environmental Protection Agency (EPA) revealed 

leaking containers of volatile organic compounds. Chemicals 

were reportedly observed leaking from the drums and into 

drainage ditches and the on-site surface lagoon (originally 

used during the acetylene manufacturing operation to hold 

waste lime). Analysis by the EPA of drainage ditch sedi

ments indicated the presence of organic compounds, halo

genated organics, pesticides and metals (Reference 1). 

A groundwater investigation was performed by the South 

Carolina Department of Health and Environmental Control 

(SCDHEC) in the fall of 1980. Groundwater samples revealed 

elevated levels of chlorinated organic solvents and lead. 

Resampling in August 1982 indicated that concentrations of 

organic compounds in the groundwater were increasing 

(Reference 2). 

Preliminary clean-up of the site was performed in 1982 

and 1983, partly under the Comprehensive Environmental 

Response Compensation Liability Act (CERCLA). Drums of 

chemicals and contaminated soil were removed and many areas 

were covered with gravel to provide clean roads. The on-

site lagoon, material adjacent to the lagoon identified as 

lime, and a large above ground tank remained on site. Some 

reports indicate that an underground tank also remains on 
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site, however, this is not certain. An area in the rear of 

the site was cleared and used for detonation of shock 

sensitive materials during the site cleanup. This area is 

referred to as the demolition area. 

Golder Associates was retained by SCDHEC to conduct a 

Remedial Investigation at the site to determine the type, 

extent, and degree of soil and groundwater contamination on 

and around the site. The investigation has included a 

surface geophysical survey, a soil gas survey, soil sampling 

and groundwater monitoring. The groundwater monitoring and 

analysis program was completed in two phases. Preceeding 

each phase Golder Associates submitted an interim report. 

The first, titled "Proposed Initial Monitoring Well Program, 

Bluff Road Site, Richland County," was submitted in January 

1985. The second interim report, submitted in July 1985, 

was titled "Proposed Second Phase Monitoring Well Loca

tions " . 

This report is the comprehensive report for the 

Remedial Investigation at the Bluff Road site. The results 

of all investigations, sampling, and analyses for this 

project are reported, including the information presented in 

previous interim reports. This report describes the extent, 

degree, and type of contamination present in the on-site 

soils, the on-site lagoon, and in the groundwaters both on 

and off the Bluff Road site. The hydrogeology of the area, 

groundwater flow, and contaminant movement are also dis

cussed. 

Golder Associates 
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2.0 INVESTIGATIVE APPROACH 

In conducting this Remedial Investigation Golder 

Associates employed a phased approach and proceeded in a 

stepwise fashion from one phase of the project to the next. 

At each phase of the investigation data was collected, 

analyzed, interpreted, and used to make a preliminary 

assessment of the extent of contamination within and around 

the site. This preliminary assessment was used to guide the 

next phase of the investigation. As additional data was 

collected the understanding of the physical characteristics 

of the site was improved and the preliminary contamination 

assessment was refined. In most instances, each phase of 

the investigation indicated that the areal extent of con

tamination was larger than had been anticipated after the 

preliminary assessment of data from the previous phase. 

Nonetheless, preliminary assessments were valuable in 

guiding the course of the investigation and arriving at a 

complete assessment of the physical characteristics and the 

extent of contamination present at the Bluff Road site. 

This section of the report presents a summary of the various 

phases of the Remedial Investigation and the technical 

methods used during each phase to investigate the site and 

surrounding area. 

Golder Associates began the Remedial Investigation for 

this project in November 1984. The first phase of the 

project involved a review of reports from previous investi

gations and a literature search to determine general 

stratigraphy and groundwater conditions present in the 

region surrounding the site. This review allowed the 

development of a broad understanding of conditions affecting 

the site and guided the development of appropriate investi

gative methods for use in later phases of the investigation. 

The second phase of the investigation involved the col-
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lection of soil, lagoon, and sludge samples from within the 

former SCR&D facility in order to evaluate the potential 

sources of contamination. Soil, lagoon water, and lagoon 

sludge samples were collected in January 1985, with chemical 

analyses being completed soon thereafter. A sludge sample 

from the above ground tank and additional lagoon water 

samples were collected in September and November, 1985 

respectively. 

Initial consideration of land outside the boundaries of 

the former SCR&D facility was made during the third phase of 

the investigation which was a geophysical survey. This 

survey, conducted in December 1984, involved using a por

table electromagnetic device to induce an electric current 

below the ground surface and measure the bulk conductivity 

of the soil mass. This data was reviewed in the field and 

the areas of geophysical investigation adjusted accordingly. 

At the time of the investigation there seemed to be little 

to no correlation between bulk conductivity and the exis

tence of volatile organic contamination. Therefore, the 

fourth phase of the investigation, the initial well program, 

relied primiarily upon the results of the previous SCDHEC 

investigation (Reference 2) and the study of regional 

hydrogeology to determine the proposed well locations and 

depths. The initial wells installed by Golder Associates 

were completed in March and April, 1985. Groundwater samples 

taken from the wells were analyzed for each priority pollu

tant volatile organic compound and representative selected 

samples were analyzed for all priority pollutants. The 

initial well program allowed determination of site strati

graphy, the general direction of groundwater flow, the 

approximate depth to which contamination extended, and the 

class of chemical compounds present in the groundwater. 

Golder Associates 
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In order to rapidly survey a large area in the general 

direction of groundwater flow for volatile organic con

tamination, a soil gas survey was conducted as the next 

phase of the investigation. The survey was carried out by 

making a series of shallow borings into the unsaturated soil 

above the uppermost aquifer, then withdrawing and analyzing 

a sample of gas from the unsaturated soil mass. The 

analysis of the gas indicated the presence, or lack, of 

volatile organic compounds in the soil gas surrounding the 

borehole. The soil gas survey indicated an area of con

tamination downgradient of the SCR&D site and these results 

were used to determine the initial locations of wells to be 

installed during the next phase of the investigation, the 

second well program. 

The second well program consisted of installing addi

tional wells to define the extent of the contaminated 

groundwater, establish the concentration of chemicals in the 

groundwater, and obtain hydrogeologic data to complete the 

definition of site stratigraphy and hydrogeology. The 

second well program was completed in two stages. The first 

stage was carried out in August and September, 1985. 

Chemical analysis of groundwater samples taken after this 

first stage indicated such a large contaminated area that 

additional consultation with SCDHEC was needed to continue 

the work. Also, permission to access additional property 

was needed before the second, and final, stage of the 

program could be implemented. This access was obtained in 

November 1985, the second stage was begun immediately, and 

was completed in December 1985. 

Also in December 1985, a pumping test was conducted at 

the site to determine, among other parameters, the hydraulic 

conductivity of the uppermost aquifer with a greater degree 
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of confidence than could be obtained from grain size ana

lyses of soil samples. In January 1986, treatability 

studies were conducted on contaminated soil and groundwater 

samples collected from the site. The purpose of these 

studies was to determine the potential effectiveness of 

leaching and aeration in removing contaminants from soil and 

groundwater. 

The following sections of this report describe in 

detail each of the phases of the investigation at the Bluff 

Road Site. A complete description of the methods, results, 

and in some cases, interpretations made during the phase is 

given. Each of these phases was used to better understand 

the site conditions and the extent of contamination, and to 

focus the investigations of the following phases. 

This report concludes with several sections which 

employ all the data collected to make a complete assessment 

of site and presents recommendations concerning continued 

monitoring and data collection at the site. 

Golder Associates 
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3.0 REGIONAL STRATIGRAPHY AND HYDROGEOLOGY 

The Bluff Road Site is located in the Upper Coastal 

Plain physiographic province. In this area sedimentary 

deposits of Cretaceous and Tertiary Age overlie older 

crystalline rocks. Because the site is located near the 

Fall Line (the landward boundary of the Upper Coastal Plain) 

the sediments are thinner than those closer to the coast. 

Also, many formations present near the coast are not found 

among the sediments near the site. The major stratigraphic 

units present in the region are the Okefenokee, Black Mingo, 

and Middendorf Formations. 

The surficial soils in the vicinity of the site consist 

of terrace deposits of the Okefenokee Formation. They are 

water deposited, irregularly interbedded deposits of sand, 

gravel, and clayey sands. The surficial sands are underlain 

by the Black Mingo Formation. Regionally the formation 

consists of an upper portion of dense, massive gray clay and 

a lower portion of coarse-grained, cross-bedded sands. The 

predominant clay mineral in the upper portion is montmoril

lonite with quartz, opal, calcite, and mica minerals also 

being present. The lower portion of the Black Mingo Forma

tion consists of coarse-grained sands sometimes containing 

glauconite. These sands are very similar to those in the 

underlying sediments. 

The Middendorf Formation is the deepest of the sedi

ments in the region and directly overlies the crystalline 

rocks. Near the Fall Line the formation was deposited in a 

fluvial environment and consists of irregularly inter 

bedded sand and gravel, light colored feldspathic and 

kaolinitic sands, and lenses of kaolin. Some upper beds 

exhibit a distinctive purple and white mottling. 
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The hydrogeology of the sediments in the region is 

relatively simple. The surficial sand is the uppermost 

aquifer of the region. Recharge is by infiltration of 

rainfall from the ground surface. Water in this aquifer is 

typically slightly acidic with low total dissolved solids. 

However, natural iron concentration may exceed drinking 

water standards in some locales. Yields from this surficial 

aquifer are generally sufficient for domestic use (Reference 

2). The clay underlying the surficial sands is an aquitard 

restricting the downward flow of groundwater from the 

surficial aquifer and serving as a confining layer for 

underlying aquifers. The sands of the lower Black Mingo and 

Middendorf Formations are very similar and are hydraulically 

connected. These strata constitute a confined aquifer. This 

is an important aquifer in the region with yields generally 

sufficient for irrigation or industrial use. Water quality 

is suitable for most purposes. The aquifer is primarily 

recharged in the Formation's outcrop area near the Fall 

Line . 
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4.0 PREVIOUS INVESTIGATIONS 

The first investigation conducted on the SCR&D site was 

performed by the Surveillance and Analysis Division of the 

U.S. Environmental Protection Agency (EPA). Results are 

described in their report entitled "Groundwater and Surface 

Water Investigation, South Carolina Recycling and Disposal, 

Inc., Bluff Road Site, Columbia, South Carolina" July 1, 

1980. During their site visit (March, 1980), the investiga

tors noted "numerous examples of spillage and/or leaking 

drums in the drum storage area", "chemical spillages exist 

in direct contact with water pooled in the old filled 

lagoon", and "badly contaminated surface water drains 

directly to a swampy area adjoining the site." Fourteen 

water and soil samples were obtained. These included soil 

samples from the SCR&D site, water and sediment samples from 

drainages features near the site, water samples from local 

water wells, and water and sediment samples from Myer's 

Creek. 

A variety of metals were present in soil and water 

samples collected on and around the SCR&D site. Possible 

sources of the metals include deteriorated drums, natural 

soil metals, and waste lime, as well as spilled hazardous 

wastes. Surface water and sediment samples from the lagoon 

area showed elevated levels of calcium when compared to the 

other samples. Water from the SCR&D well exceeded secondary 

water quality standards for iron and manganese and approach

ed primary drinking water standards for lead. EPA concluded 

that the sediment and water samples from -Myers Creek were 

within normal ranges. 

Organic compounds found in surface water and soil 

samples from the SCR&D site included phthalates, pesticides, 

other aromatic compounds including chlorinated benzene and 
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phenols, and other compounds tentatively identified as 

organics by EPA. Volatile organic compounds were not found 

in the surface soils, although drums of volatile compounds 

were observed to be leaking. Volatile organics were found 

in surface water samples. Traces of phthalates were found in 

both surface water and groundwater. A trace of dieldrin was 

found in the Campbell's Garage Well which EPA proposed may 

have been due to termite or ant control practices. 

Groundwater conditions at the site were investigated by 

SCDHEC and described in their report entitled "Investigation 

of Groundwater at South Carolina Recycling and Disposal 

Company, Bluff Road Site, Richland County, South Carolina" 

(January, 1981). Investigators installed eleven shallow 

monitoring wells around the SCR&D site and Campbell's Garage 

with screened intervals varying between 9 feet and 22 feet 

in depth. Water level measurements indicated a shallow, 

relatively flat water table, with flow to the east and 

northeast. 

Initial groundwater quality sampling was performed by 

SCDHEC in September, 1980. Specific conductance of the 

water samples varied from 20 to 1500 micromhos/cm (umhos/cm) 

with a pH between 5.0 and 6.0. Lead was found in many wells 

in excess of drinking water standards (0.05 ppm). Volatile 

organic compounds were found in many wells. Some of these 

compounds may be attributable to the use of PVC solvent 

cement in well construction. However, both the number of 

volatile organic compounds and the concentrations were 

greatest in wells downgradient of the SCR&D site and 

Campbell's Garage. These results led SCDHEC to conclude 

that groundwater contamination existed at the site and was 

moving at a relatively slow rate to the northeast and 

southeast. 
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Groundwater sampling was again performed by SCDHEC in 

August, 1982, and the results published as an addendum to 

their 1981 report. Resampling showed an increase in both 

the number and concentration of volatile organic compounds, 

leading SCDHEC to conclude that the groundwater quality 

surrounding the site continued to be degraded. 
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5.0 ON-SITE SOIL, LAGOON, AND TANK INVESTIGATIONS 

5.1 Overview of On-Site Investigations 

An investigation of the soil, lagoon, and aboveground 

tank within the boundaries of the former SCR&D facility was 

made in order to characterize potential sources of ground

water contamination and to determine the degree of con

tamination remaining on-site. The majority of this phase of 

the Remedial Investigation was completed in January 1985, 

although selected samples were obtained in September and 

November, 1985. Each area of the on-site investigation is 

presented in detail in the following subsections. 

5.2 Soils 

The near-surface soils on-site were investigated by a 

series of 18 shallow borings drilled on January 22 and 23, 

1985 at locations shown on Figure 2. The purpose of these 

borings was to determine the variability of soil contamina

tion with depth and plan location on the site. Borings were 

located on approximately 50 foot centers across the site and 

boring depths ranged from 4.5 feet to 15.5 feet. Borings 

were not extended below the water table. A drilling rig 

could not access the location of boring ST18 due to very 

soft soil conditions which were later determined to be a 

closed, lime filled lagoon. 

A total of 65 split spoon samples were obtained from 

the borings at various depths to provide representative 

samples of the various soil strata. Each sample was imme

diately placed in a glass sample jar and the lid tightly 

sealed. A visual description of each sample was made in the 

field and used to develop a log showing the strata in each 

boring. These boring logs are included in Appendix A-1. 
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Field indications of chemical contamination in the soil 

were obtained using an organic vapor analyzer (OVA) operated 

by Mr. Chris Staton of SCDHEC. Readings of the concentra

tion of organic vapors were obtained by analyzing the vapors 

inside the glass sample jar. Readings of samples taken on 

January 22 were made a few minutes after sampling. On 

January 23, all readings were taken at the end of the day 

because of an earlier OVA breakdown. OVA readings varied 

from 1 to , 90 parts per million (ppm) with most readings 

between 10 and 50 ppm. Some organic vapors were detected in 

almost every sample. Individual sample readings are noted 

on the boring logs in Appendix A-1 . The conditions under 

which sample readings were taken was rather variable. The 

air temperature was approximately 35°F and the wind was 

blowing. As described above, the waiting time between 

sampling and the OVA reading also varied. Because of these 

conditions, the OVA readings are considered useful only as 

an indicator of the presence of contamination and not a 

measure of a specific concentration of contamination. 

Cross-contamination between samples and borings was 

prevented by steam cleaning the split spoon sampler between 

samples and steam cleaning the sampler, hollow stem augers, 

and working areas of the rig between borings. 

The OVA readings obtained in the field indicated that 

the on-site near surface soils are contaminated virtually 

throughout the site from the ground surface down to the 

water table. In order to determine the approximate concen

tration of compounds present in the soil, representative 

samples were selected for laboratory chemical analyses. 
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In selecting samples for analysis, the OVA readings 

were used to identify a group of five soil samples which 

were considered to represent on-site conditions. Equal 

weight portions from each sample were combined to form a 

single composite sample. The composite sample was analyzed 

for priority pollutants. The analysis showed that volatile 

organics and metals were present in the soils. Priority 

pollutant pesticides, PCB's, base neutral, and acid extract-

able compounds were not present above the method detection 

limit for soils. Analysis results are presented in Appendix 

C. This analysis indicates that volatile organics and 

metals are the only classes of compounds present in high 

concentrations or located throughout the site. The other 

classes of compounds, if present at all, seem to be confined 

to one or more small areas. 

After completing the analysis of the composite sample, î O-t̂ -^ A 

18 soil samples (including the five used to form the compos- 4f4-. ^ ' ^ ^ ^ i ^ 

ite) from various depths and locations on the site were r>.ŵ  f̂  

selected for volatile organic analysis. The observed con- A ^ ^ ^ 

centrations varied from the method detection limit to 23,465 - • '' 

parts per billion (ppb). Values greater than 1000 ppb were 

observed only within 5.5 feet of the ground surface at test î-VfK*-* 

locations STIO, ST12, ST17 and ST19. Values less than 1000 

ppb, and usually below 100 ppb, were noted at all test loca

tions. Complete analysis results are presented in Appendix 

C. 

In evaluating these analytical results, it should be 

noted that there are a number of difficulties associated 

with sample and analyzing soils for volatile organics. 

Volatile compounds volatilize from the time of sampling 

until the sample jar is sealed. Even after sealing, com

pounds continue to volatilize and become diluted in the air 

• ^ C ^ l 
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inside the sample jar. Selecting representative portions of 

soil from the jar for analysis is difficult since standard 

soil handling procedures such as drying, splitting, and 

mixing cannot be used. Because of these difficulties the 

absolute level of the compounds indicated by the analysis 

may not correspond to the concentrations present in-situ. 

However, since all samples are subject to the same handling 

effects the relative levels of the compounds should be 

accurate. Because of the difficulties in conducting the 

analyses the chemical lab. Applied Biology Inc., elected to 

do a second analysis of the 18 soil samples. The second 

analysis generally indicated lower concentrations of vola

tile organics. Applied Biology Inc. indicates that they 

consider the relative concentrations determined during the 

second analysis to be more accurate than in the first 

analysis since some of the laboratory handling procedures 

were modified. Results of the second analysis are also 

included in Appendix C. 

5.3 Lagoon 

Golder Associates sampled the water and bottom sedi

ments from the on-site lagoon in January 1985. Sampling 

locations are shown on Figure 2. To assist in determining 

sample locations, the lagoon was surveyed using using a 

nearby base line. Offsets from this base line were deter

mined by taping and turning right angles with a hand held 

optical prism. During the survey, parallel lines of flagged 

stakes were established around the lagoon in order to locate 

lagoon sampling locations. 

Lagoon sampling was carried out by two Golder personnel 

in a 12 foot aluminum boat propelled by poling. Water sam

ples were obtained by filling sample jars directly from the 

lagoon, and sediment samples were obtained by driving a 1" 
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ID thin-walled piston sampler into the sludge. The depth of 

lagoon water at the time of sampling and the thickness of 

the sediments were estimated by marking depths at 6 inch 

increments on the piston sampler and rods. Six samples each 

of lagoon sediment and water were obtained during the sam

pling program. Lagoon sampling locations are shown on 

Figure 2. 

At the time of sampling, maximum water depth in the 

lagoon was 3.5 feet. The top of the sediment consisted of a 

very soft layer of organic material one or two inches thick. 

This was underlain by a layer of hardened lime estimated to 

be about 3 inches to 6 inches thick. Below this, a layer of 

soft lime was encountered approximately 1.0 feet to 1.5 feet 

in thickness. This thickness was estimated by determining 

the depth to probe refusal of probes which penetrated the 

soft lime. In some areas, probe refusal was reached in the 

hard lime 3 inches to 6 inches below the top of the sedi

ment . 

Priority pollutant analyses were performed on compo

sites of the six water and six sediment samples. The 

composite water sample had a pH of 7.7 and a specific con

ductance of 492 umhos/cm. No priority pollutant organic 

compounds, including pesticides, PCB's, acid, base neutral, 

extractable, or volatile compounds were present in the 

composite water sample above the Method Detection Limit 

(MDL). Copper (0.152 ppm) and magnesium (0.12 ppm) were the 

only priority pollutant metals present in concentrations 

exceeding 0.1 ppm. The magnesium is probably associated 

with the lime remaining from the acetylene manufacturing 

operation. The analysis results are reported in Appendix D. 
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The composite sediment sample had a pH of 11.5 and a 

moisture content of 56 percent by weight. It did not 

contain pesticides, PCB's, or acid extractable compounds 

above the MDL, but did contain ethylbenzene (23 ppb) and 

naphthalene (18 ppb). The predominant metal present was 

magnesium (170 ppm). This level is not surprising con

sidering the high amount of lime present in the sediment. 

Arsenic (19.8 ppm), nickel (17 ppm), and zinc (9.4 ppm) were 

the only priority pollutants present in the sediment at 

concentrations greater than 5 ppm. Complete analytical 

results are included in Appendix D. 

These composite analyses indicated that, the lagoon 

water was virtually uncontaminated and the lagoon sediment 

was only slightly contaminated. Because of the results of 

the composite analysis, and because there was no reason to 

expect wide variation in the composition of the individual 

water and sediment samples, it was decided, after consulta

tion with the SCDHEC, that analyses of the individual water 

samples were unnecessary and that individual sediment 

samples would be tested only for selected metals. The 

metals chosen were copper, arsenic, and chromium. Con

centrations in the individual sediment samples varied from 

0.50 ppm to 10.6 ppm. Complete results are included in 

Appendix D. 
?V 

5.4 Above-around Tank 

A tank remaining from the surficial cleanup lies on the 

ground surface just inside the fence line near Bluff Road. 

The cylindrical steel tank is approximately 5 feet in 

diameter and about 20 feet long. The outer surface of the 

tank is rusty, but no holes, bulges, or other signs of 

serious deterioration are evident. The only openings 

evident are several round holes at the top of the tank. 
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Golder Associates sampled the material in the tank in 

September 1985. The tank contained no ponded fluid but 

contained about 0.5 feet of sludge. A sludge sample was 

obtained by inserting a one-inch diameter PVC pipe into the 

sludge and scraping the sludge which stuck to the pipe into 

a sample jar. The sludge was black and dark brown with an 

oily appearance. The sample was analyzed for priority 

pollutants. Analysis results indicate that the sludge is 

composed primarily of 2-chlorophenol and Phenol at concen

trations of 3 3,300 ppm and 13,774 ppm respectively. 

Trichloroethylene, 2,4-Dichlorophenol, and 2,4,6-Trichloro

phenol were the only other priority pollutants indicated by 

the analysis. Complete sample results are included in 

Appendix E. 

Golder Associates submitted the chemical analysis 

results for review by an industrial hygienist subcontracted 

to Golder Associates on this project. The hygienist con

cluded that direct contact with these compounds would pose 

an immediate danger to life and health and that short-term 

exposure to vapors of these compounds poses a health risk. 

Golder Associates requested that the tank be removed from 

the site but learned that EPA emergency funds were not 

available for removal. 
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6.0 SURVEY OF SCDHEC WFT,T..q 

In August 1985 Golder Associates made a complete survey 

of the wells previously installed on this project by SCDHEC 

(Reference 2). These wells had been installed to determine 

if groundwater contamination was present and approximately 

located on the perimeter of the former SCR&D site. Due to 

the preliminary nature of the investigation and the limited 

budget available at the time, each well was constructed of 2 

inch PVC pipe and screen glued together with PVC cement, and 

no locking covers were installed. The details of each well 

surveyed are reported below and their locations are shown on 

Figure 3. 

Well W-1 was found intact with the cap marked "1" in 

place. This well is located on the east side of Bluff Road 

approximately 20 feet from the road in some tall weeds. The 

depth of the well taken from the top of a 2.5 foot stick-up 

is 24.95 feet. Depth to the water was 12.25 feet from the 

top of the casing on August 22, 1985. 

Wells W-2 and W-3 could not be located and are presumed 

to be destroyed. 

Well W-4 was found with the casing broken at the ground 

surface and a piece of PVC lying beside the well. The cap 

on the broken casing was marked "4". The depth to the water 

was 7.25 feet from ground surface on August 22, 1985. The 

total depth was not measured. At the request of SCDHEC, 

Golder Associates sealed this well on December 6, 1985 by 

filling the inside of the casing to the ground surface with 

bentonite pellets. 

Well W-5 was previously reported destroyed by SCDHEC 

(Reference 2) and could not be located. 
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Well W-6 was found intact in a marshy area on August 

22, 1985. Four days later it stood in 3 inches of water due 

to rain. The cap marked "6" had brown stains on it indi

cating that water may have completely submerged this well in 

the past. The total depth was 12.35 feet from the top of 

the 0.7-foot stick-up. Water was 6.95 feet from the top of 

the casing on August 22, 1985. 

Well W-7 was found intact, with the cap in place, 

standing in 3 inches of water. The cap was marked "W-7". 

The stick-up was 0.6 feet and the depth was 12.45 feet from 

the top of the casing. Depth to water on August 22, 1985 

was 6.95 feet from the top of the casing. 

Well W-8 was found intact standing in a wet soil area 

under a fairly thick tree cover. The cap was marked "8". 

The total depth measured from the top of a 0.5-foot stick-up 

was 12.55 feet. The depth to the water was 7.25 feet from 

the top of the casing on August 22, 1985. 

Well W-9 was found completely intact in a wooded area 

with heavy undergrowth. The information on well depth and 

depth to water is unknown. 

Well W-10 is located in a marshy area but there was no 

standing surface water in this area on August 22, 1985 when 

the water level in the well was measured. Four days later 

there was 3 inches standing water in the area from rainfall. 

A brown stain on the casing six inches above the ground 

surface indicates water in this area has been at least as 

deep as 6 inches. The well was intact with a cap marked 
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"10". The total depth measured from the top of the 1.0 foot 

stick-up was 15.85 feet. The water level measured on August 

22, 1985 was 6.25 feet from the top of casing. 

VJell W-11 was found in a wet area under a fairly thick 

tree cover. Due to the 0.3-foot stick-up and color of the 

protruding casing it seems likely that this well at times is 

completely submerged. The total well depth was 11.95 feet 

from the top of the casing. The depth to water on August 

22, 1985 was 6.25 feet from the top of the casing. 

Golder Associates 



3 10 0 0 0 2 7 
A p r i l 1986 - 2 2 - 853-3079 

7.0 GEOPHYSICAL SURVEY 

7.1 Overview 

Golder Associates' first off-site investigation at the 

Bluff Road Site was a surface geophysical survey. A geo

physical survey is a rapid, relatively inexpensive and 

non-intrusive means of gaining preliminary contamination 

information over a large area. It is often useful for 

locating areas for further testing, but can be interpreted 

most accurately when correlated with borings or test pits. 

An eletromagnetic induction conductivity instrument, the 

Geonics EM-34-3, was selected for use in this investigation 

because of its applicability to the soil conditions, ease of 

operations, and cost effectiveness. 

A primary limitation of conductivity surveys is the 

inability to readily detect volatile organic compounds in 

groundwater because these compounds do not usually increase 

the conductivity of groundwater. Nonetheless, considering 

the specific conductivities of up to 1500 umhos/cm measured 

by SCDHEC in 1980 (Reference 2), it was decided by SCDHEC 

and Golder Associates to perform the geophysical survey. 

7.2 Methods 

The Geonics EM 34-3 instrument used for the survey 

works by electromagnetic induction. An alternating current 

is produced in the transmitter coil, which induces a mag

netic field in the surrounding soil. This sets up a 

secondary electric current in the soil, which is sensed by 

the receiver coil. The instrument measures conductivity in 

units of millimhos per meter (mmho/m) . Because the current 

is induced in the ground indirectly, there is no need for 

the probes, lead wires, etc., associated with conventional 

electrical surveys. 
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The survey was primarily carried out with the coils 

held vertical and a coil separation of 33 feet (ten meters). 

In this configuration about 85% of the reading will be 

contributed by soils less than 33 feet deep. In a stratified 

soil, the bulk conductivity reading will be biased toward 

the more conductive layer. 

Some readings were taken with coils held vertical and a 

coil separation of 66 feet (20 meters). This configuration 

affects a larger volume of soil, horizontally and verti

cally, than does the 33 foot spacing, and is less influenced 

by small scale variations in conductivity. These readings 

were used primarily to confirm or discount apparently spuri

ous readings. 

The Bluff Road Site and the immediately adjacent areas 

were surveyed using a 33 foot coil separation taking 

readings on approximate 50 foot centers. Areas further from 

the site were surveyed on approximately 100 foot centers. 

Selected points on and near the site were re-measured using 

a 66 foot coil separation. Areas of high local conductivity 

variation as determined using the 33 foot coil separation 

tended to have a conductivity closer to the average when 

measured by the 66 foot coil separation; otherwise, no 

systematic variation in conductivity with coil separation 

was noted. Some high readings were noted in the vicinity of 

old fences along the former facility boundaries and power 

lines alongside Bluff Road. In all, over 120 conductivity 

readings were taken. All locations were flagged at the time 

of the survey and were located in relation to existing wells 

and landmarks by compass and pace methods. Selected tra

verse end points were later located by a registered land 

surveyor. 
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7.3 Results 

The geophysical data and a contour plot of bulk con

ductivity is presented as Figure 4. A pronounced 

conductivity high in the 40 to 90 mmho/m range was located 

adjacent to the existing lagoon; this area appears to be a 

closed lagoon. Relatively high conductivity, on the order of 

20 mmho/m, was found over the north-northeast corner of the 

site. Somewhat elevated conductivities, 10 mmho/m or more, 

were found over most of the rest of the site, the right of 

way between the site and Bluff Road, an area behind the 

former Campbell's Garage near a channel carrying surface 

run-off from the site, and along a line extending from the 

high area adjacent the lagoon in a north-northeast direction 

toward the demolition area. 

Other areas adjacent to the site exhibited bulk con

ductivities of 4 to 7 mmho/m. This appears to be background 

for the area. About 400 feet northeast of the site, conduc

tivities of 10 mmhos or more were noted, increasing to 

20 mmhos/m about 800 feet from the site. Explanations for 

the observed conductivities is presented in Section 7.4. 

7.4 Interpretation 

Bulk soil conductivity as determined by the geophysical 

survey may be approximately compared to groundwater conduc

tivities listed in SCDHEC's report (Reference 2) by 

application of Archie's Law (Reference 3), as shown below: 

Cg = Cpn 

where: Cg = the bulk conductivity of the soil mass, 
Cp = the conductivity of the pore water, 
n = total porosity of the soil, and 
m = a constant ranging from 1.3 to 2. 
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A porosity (n) of 35% and an m value of 1.4 was assumed. It 

was also assumed that the soil and water were homogeneous 

with depth, and that the contribution to bulk conductivity 

of soil above the water table was minor. SCDHEC's report 

lists background water conductivities at the site perimeter 

of about 50 to 100 micromhos per centimeter(5 to 10 mmho/m) 

and elevated conductivities of about 500 to 1,500 micromhos 

per centimeter (50 to 150 mmho/m) for contaminated water. 

Using the n and m values assumed above, soils saturated with 

these waters would have a calculated bulk conductivity of 

1 to 3 mmho/m for the background water and 11 to 35 mmho/m 

for the contaminated water. The background readings of bulk 

conductivity in the 4 to 7 mmho/m range near the site are 

slightly higher than the calculated values. This is pos

sibly due to the clay content of the soil. Elevated bulk 

conductivity readings of 10 to 40 mmho/m encountered on 

site and in some adjacent areas correlate well with the 

values calculated from SCDHEC's water data. The very high 

(75 to 90 mmho/m) readings found adjacent to the existing 

lagoon are apparently due to a closed lagoon filled with 

lime or a similar material. Such a material would be 

expected to have a high water content and pore water con

ductivity would be high due to ions dissolved from, the lime 

in the lagoons. The area of high conductivity beginning 

about 400 feet from the site, and extending northeast, did 

not correlate with later data indicating the extent of 

contaminated groundwater. This high conductivity area is 

most likely related to the increasing clay content of the 

soils in this area. 

In summary, the results of the geophysical survey 

correlated well with information about the site available at 

the time of the survey. However, the survey results did not 

indicate a pattern of high, or low, conductivity readings 
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which correlated with the direction of groundwater flow. 

Therefore, Golder Associates concluded that the geophysical 

survey did not identify any areas which were likely to be 

contaminated with organic solvents. 
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8.0 INITIAL WELL PROGRAM 

8.1 Overview 

The initial groundwater monitoring program consisted of 

the installation of eight monitoring wells. Five of these 

wells were installed in the surficial aquifer at depths less 

than 50 feet. Three of the wells were installed below the 

surficial aquifer at depths ranging from 95 to 115 feet. 

Cross-hole contamination and introduction of contaminants 

into the well or groundwater was avoided through careful 

cleaning procedures, as listed below: 

1. All drilling equipment was degreased and cleaned 
prior to drilling to minimize the potential for 
contamination introduced to the well from an 
outside source. All drilling tools were steam 
cleaned on-site prior to drilling each borehole to 
minimize potential cross-contamination from the 
we11s . 

2. The split spoon samplers were cleaned with water 
between samples to reduce the potential for cross-
contamination. The water was from the county water 
supply system. 

3. All PVC well pipe and screen materials were steam 
cleaned prior to use. Latex gloves were worn by 
personnel during installation. Filter fabric used 
around the well screen was steam cleaned prior to 
use. The sand filter material was a commercially 
produced silica sand. 

4. On many occasions it was necessary to wash the sand 
out of the hollow stem auger with water prior to 

" obtaining the sample. This water was obtained from 
the county water supply system. 

5. A locking protective steel cover was cemented over 
each completed well to protect the well head. The 
cover was painted with a rust preventive paint and 
locked. 
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8.2 Surface Aquifer Wells 

Five wells, BP-1 through BP-5, were installed in the 

surficial aquifer. Each of these wells contains multiple 

piezometric tips evenly spaced along the length of the well. 

The multiple tips were used to determine the vertical varia

tion in piezometric head and for sampling the groundwater at 

various depths within the surficial aquifer. 

Wells BP-1 and BP-2 were constructed using several 

tubes of flexible 3/8-inch inside diameter polyethylene 

secured to the outside of 1 inch inside diameter Schedule 40 

flush threaded PVC pipe. The lower end of each polyethylene 

tube was connected to approximately 7 inches of vyon, a 

porous polyethylene tubing which served as the piezometric 

tip. The bottom 2.5 feet of the PVC pipe was slotted to 

serve as the deepest piezometric tip. This "bundle" of 

piezometers was inserted into the hollow stem of the drill 

augers after completion of drilling and sampling. The 

augers were then withdrawn from the hole and the soil 

allowed to collapse against the piezometers. Wells BP-1 and 

BP-2 consist of 10 and 9 piezometric tips, respectively. A 

monitoring well installation log showing the elevation of 

each tip and other well construction details is included in 

Appendix B of this report. Well locations are shown on 

Figure 3. 

Wells BP-3, BP-4, and BP-5 consist of four piezometric 

tips each. Each well was constructed of three 1-inch 

diameter PVC pipes and one 2-inch diameter PVC pipe. The 

piezometer tips are slotted PVC screen sections attached to 

the bottom of the PVC pipes. All PVC pipe and screen was 

flush threaded and all joints were teflon taped. Wells were 

constructed by inserting the three 1-inch PVC pipes into the 

hollow stem augers and then withdrawing the auger allowing 
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the hole to collapse around the pipes. The 2-inch pipe was 

then lowered to the desired depth into the annular space 

after withdrawing the augers, sand placed to a level above 

the screen, a bentonite seal placed above this and, the 

remainder of the hole grouted. Piezometer tips were placed 

at depths of approximately 12 feet, 20 feet, 34 feet, and 44 

feet. Well construction details are summarized in Table 1. 

Exact screened intervals and other well construction details 

are shown on the monitoring well installation logs in 

Appendix B. Well locations are shown in Figure 3. 

8.3 Deep Wells 

Three deep wells, DW-1, DW-2, and DW-3, were installed 

with screens located in the Black Mingo Formation underlying 

the surficial aquifer. Each well was installed in a tele

scoped fashion to insure that contaminants present in the 

surficial aquifer would not migrate along the well bore 

into the Black Mingo Formation. 

The deep well drilling began with a 9 inch borehole and 

was mud-rotary drilled through the surficial sands to about 

five feet into the underlying Black Mingo clay. Then a 6 

inch diameter, flush threaded, PVC casing was installed in 

the hole. Cement grout was then tremied into the annular 

space between the PVC casing and the sides of the borehole. 

After the cement grout had set, and the drilling 

equipment had been steam cleaned, drill tools were inserted 

inside the 6-inch PVC casing and a 5-inch diameter hole was 

mud rotary drilled using bentonite mud from the top of the 

Black Mingo formation to the bottom of the boring. A 2-inch 

diameter PVC screen and casing was then inserted into the 

hole and the sand pack placed around the screen. The hole 

was then developed by jetting potable water down the PVC 
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pipe and out through the well screen. This jetting action 

flushed the drilling mud cake off the sides of the borehole 

and removed the drilling mud from the hole. After jetting, 

the bentonite seal was placed above the sand pack and 

allowed to hydrate. The remainder of the hole was grouted 

with cement grout. A locking steel cover was installed to 

protect and secure the well head. Exact screened intervals 

and other well construction details are shown in the moni

toring well installation logs in Appendix B. Well locations 

are shown on Figure 3. 

8.4 Initial Well Sampling 

Water samples were obtained from Wells BP-1 through 

BP-5 and DW-1 through DW-3 soon after their completion in 

the Spring of 1985. A sample was also obtained from-Myers 

Creek, which is the first surface water drainage feature 

downgradient of the site. Further details of the sampling 

methods and analytical results are discussed below. 

8.4.1 Sampling Methods 

Wells BP-1 and BP-2 were sampled using a positive 

displacement method. For this method, a 1/4 inch tube was 

inserted inside the 3/8 inch polyethlene tube leading to the 

vyon piezometer tip. Then compressed nitrogen gas was used 

to pressurize the inside of the polyethlene tube. This 

pressure forced the water up into the 1/4 inch tubing and 

into the sample container. Note that this method did not 

aerate the sample or subject the sample to reduced vapor 

pressures. A new 1/4 inch tube was used to sample each 

piezometer tip to prevent the possibility of cross contami

nating the samples. 
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The three deep wells, along with Wells BP-3, BP-4, and 

BP-5 were sampled using a peristaltic pump located at the 

ground surface. A new 3/8 inch polyethlyene tube was 

inserted inside each well casing and the upper end was 

connected to the peristaltic pump. The sample was suction 

pumped from the well through the peristaltic pump, into the 

sample container. Samples collected for metals analyses were 

filtered with a 0.45 micron filter as they passed through 

the peristaltic pump. 

Samples from Myers Creek were obtained at the location 

shown on Figure 3 by immersing the sample jar in the creek. 

Sample containers for all wells and Myers Creek were com

pletely filled. Sample containers were prepared and, when 

appropriate, preservatives added in advance by Advanced 

Chemistry Labs of Atlanta, Georgia, the chemical laboratory 

responsible for analyzing these samples. 

8.4.2 Analytical Results 

All of the samples obtained in the Spring of 1985 were 

analyzed for each of the priority pollutant volatile organic 

compounds. Based on analyses of soil samples and earlier 

groundwater analyses performed by SCDHEC, it was decided 

that volatile organic analysis would be used as the indi

cator analysis for contaminated groundwater. One of the 

samples was selected for a priority pollutant scan. The 

results of the chemical analyses showing each compound 

detected, are presented in Appendix E of this report and are 

discussed below. Results of volatile organic analyses are 

summarized in Table 2. 

The volatile organic analysis results indicate that in 

Myers Creek and in Wells DW-1, DW-2 and DW-3, no volatile 

•organic compound was present at concentrations above the 
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Method Detection Limit (MDL). Volatile organics were not 

generally present in Well BP-2, but piezometer tips at 22.5 

feet and 27.5 feet did show 11 ppb and 12 ppb, respectively, 

of chloroform. These low levels are not considered to be 

conclusive evidence of contamination and, at the spring 

sampling, BP-2 was considered to be uncontaminated. 

Volatile organic analyses on samples from Wells BP-1, 

BP-3, BP-4 and BP-5 identified a variety of compounds. Those 

present most frequently were: 

Benzene 

Ethylbenzene 

Carbon Tetrachloride 

Chloroform 

1,1-Dichloroethylene 

Methylene Chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,2-Trans-Dicholoroethylene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

These compounds were present in concentrations ranging 

from the Method Detection Limit to 30,635 ppb of 

1,1,1-Trichloroethane found in Well BP 4, tip 4. The 

chemicals listed above were typically identified in con 

centrations in the hundreds or thousands of parts per 

billion. Compounds which were occasionally present, in 

concentrations from about 10 to 100 ppb, were Chlorobenzene, 

1,3-Dichloropropene, 1,2-Dichloroethane, and Chlorodi

bromomethane . 

A priority pollutant scan was made on a highly con

taminated water sample collected from Well BP 3, tip 3. This 

analysis identified three phenolic acids and three base 

neutral benzene compounds present in concentrations ranging 

from 4 ppb to 281 ppb. Some metals were also present at 
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concentrations less than 0.1 ppm. The priority pollutant 

scan confirms that the primary groundwater contaminants are 

the volatile organic compounds. 

Analysis of samples from each of the tips in the five 

multi-level piezometers showed that volatile organics were 

present at all depths in the surficial aquifer but were 

generally at higher concentrations within 30 feet of the 

ground surface. Profiles showing the variation of contam

inant concentration with depth for the frequently occurring 

contaminants are included as Appendix G of this report. 

These profiles also suggest, though not conclusively, that 

the peak contaminant concentrations in Well BP-5 occur at 

somewhat greater depths than in BP-3 and BP-4. This indi

cates a possibility that contaminants may be moving deeper 

into the aquifer as the plume moves downgradient. 
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9.0 SOIL GAS SURVEY 

9.1 Overview 

In order to estimate the areal extent of off-site 

migration of groundwater contaminated by volatile organics 

prior to drilling additional wells, a soil gas survey was 

conducted. The survey was performed by drilling holes 

approximately 7 feet deep, evacuating the soil gases from 

the hole and analyzing the soil gases for contaminants using 

an organic vapor analyser (OVA) equipped with a portable 

gas chromatograph. The details of the survey methods and 

results are discussed below. 

9.2 Analytical Methods 

The soil gas survey was carried out with a Foxboro 128 

flame ionization organic vapor analyser with a gas chroma

tograph. The chromatograph column was 12 inches long and 

packed with 10% 1,2,3(tris) 2-cyanoethoxypropane on chrom-

asorb AW, 60 to 80 mesh. An instrument signal intensity of 

3.0 and a sample flow rate of 1.5 to 2.0 liters per minute 

were used for all tests. Chromatograph results were printed 

with a strip chart recorder at a rate of 90 seconds/inch. 

Because elution time (travel time through the chro

matograph column) is a function of ambient temperature, soil 

gas samples were compared against a calibration gas standard 

containing about 10 parts per million (ppm) each of 

analytical grade methylene chloride, trichloroethylene, and 

perchloroethylene in a matrix of ultra-pure air. The 

calibration gas was also used to check for drift in the 

sensitivity of the instrument, of which none was found. 
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During the initial phase of the investigation gas 

chromatograph scans were obtained from the head space of 

jars containing contaminated water samples and from inside 

the casings of wells known to be contaminated. These scans 

were compared to the scans made in soil gas borings adjacent 

to the contaminated wells. The gas chromatograph results 

were very similar for the soil gas samples, water head space 

samples, and well casing gas samples. This indicates that 

contaminated soil gases are a good indicator of contaminated 

groundwater. These typical chromatograms are presented in 

Figure 5. 

Because the contaminants in the groundwater are a 

complex mixture of priority pollutants, together with an 

unknown number of degradation products, no attempt was made 

to correlate a specific chromatograph peak with a specific 

contaminant. However, the chromatograms from areas of known 

contamination yielded a distinctive series of four or more 

early arriving peaks and the resulting contaminant "signa

ture" was used to identify contaminated soil gas in other 

areas. Also during the early phase of the investigation, 

chromatograms of soil gas were taken from areas upgradient 

of the site to determine the chromatograph signature of 

naturally occurring organic vapors in the soil. These 

chromatograms were strikingly different from those in the 

contaminated areas (Figure 5). Therefore, this investiga

tion approach was very useful in identifying off-site areas 

of organic contamination around the Bluff Road Site. 

9.3 Field Methods 

At each soil gas survey location a hand augered boring 

was made and PVC casing placed in the upper part of the 

hole. The boring diameter was either 1-1/4 inches or 

2 inches, depending on the type of auger used, and the 

Golder Associates 



3 10 00041 
April 1986 _3g_ 853-3079 

casing was Schedule 40, 1.5-inch or 2-inch inside diameter 

PVC pipe. In order to maintain a tight fit the casing was 

driven as the hole was drilled, keeping the casing only a 

few inches above the bottom of the hole. The casing was 

driven to a depth of two feet, after which the boring was 

continued to a depth of seven feet. Bentonite slurry was 

placed around the top of the casing to achieve a seal 

between the casing and the soil, and an air tight fitting 

was connected to the well casing and to the sampling port of 

the organic vapor analyser/gas chromatograph. 

Prior to each soil gas test a record was made of the 

test location, the strata encountered in the boring, the 

date and time of sampling, and the ambient temperature at 

time of sam.pling. At the start of the test each boring was 

purged with the organic vapor analyser set to survey mode 

until the survey reading stabilized. The survey reading was 

taken without passing the gas sample through the chromato

graph column and it reflects the total concentration of 

organic vapors in the soil gas. If more than about 5 ppm of 

organic vapors were detected, the soil gas was injected to 

the chromatograph column, and the chromatograph signature 

was determined. Thus, the survey reading gave an indication 

of the level of organic vapors in the soil gas, and the 

chromatograph signature established whether the organic 

vapors were natural or an indication of contaminated 

groundwater. 

Information recorded during each test included time and 

rate of purging, the soil gas reading taken in the survey 

mode, whether a chromatograph scan was performed, the nature 

of the chromatograph signature, and other pertinent 

information. Calibration gas was sampled about twice a day. 
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with a survey reading (to check for instrument drift) and a 

chromatogram (to assess the effect of ambient temperature on 

elution time) being run. 

At some locations, the soil gas was so highly contam

inated that it did not contain enough oxygen to support 

combustion. In this case, the survey reading would 

gradually rise as the well was purged until the flame in the 

flame ionization detector was extinguished and the reading 

fell back to zero. The instrument was then disconnected 

from the well, relit, and reconnected to the well only long 

enough to inject a gas sample into the chromatograph column. 

Purified ambient air was then used to carry the soil gas 

sample through the chromatograph column, and a chromatograph 

signature was obtained. The survey reading prior to "flame 

out" thus represented a minimumi soil gas reading and the 

chromatograph signature indicated the nature of the soil 

gas. 

9.4 Survey Results 

Soil- gases were surveyed at 24 locations, shown in 

Figure 6, most of which were located downgradient of the 

site. Tests at uncontaminated locations indicated natural 

organic vapors in concentrations between 1 and 7.7 parts per 

million (ppm). Tests at contaminated locations gave survey 

readings as high as 300 ppm and could be identified, using 

the chromatograph column, at concentrations as low as 4.8 

ppm. Tests were generally conducted near the site at the 

beginning of the program, with later tests located pro

gressively further from the site until the edge of the zone 

of contaminated soil gas was found. 
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The area of highly contaminated soil gas (survey 

reading greater than 25 ppm) extends about 600 feet east 

from the on-site lagoon. The area becomes broader with 

increasing distance from the lagoon, reaching a maximum 

width of about 300 feet. The highly contaminated zone is 

bounded on the north by an area of lesser contamination (5 

to 25 ppm) up to 150 feet wide, while on the south and east 

the zone of lesser contamination is much narrower. The plan 

extent of these areas is shown in Figure 6. It should be 

noted that the surficial soils encounterd in the eastern end 

of the zone of high soil gas concentrations contained 

significantly higher clay content than soils at other 

locations surveyed. 
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10.0 SECOND PHASE WELL PROGRAM 

10.1 Objective and General Information 

The second phase well program consisted of the instal

lation of 17 monitoring wells (P-6 through P-22) at the 

locations shown on Figure 3. The objectives of the program 

were to define the extent and concentration of the plume of 

contaminated groundwater; to determine the background water 

quality in the surficial aquifer; and to provide additional 

details relating to the piezometric surface and flow direc

tion in the surficial aquifer. The second phase well 

program was completed in two stages due to the large con

taminated area. Wells P-6 through P-16 were installed in 

late August and early September 1985. The remaining wells, 

P-17 through P-22, were installed in the late November and 

early December 1985. The wells were drilled, with the 

exception of P-17, to a depth of approximately 50.0 feet and 

were screened throughout the entire thickness of the surfi

cial aquifer. Well P-17 was terminated at a depth of 20 

feet and screened to the top of the aquifer. In order to 

minimize the potential for cross-hole contamination and the 

potential for introducing contamination into the wells or 

groundwater the drilling equipment and all well materials 

(pipe, screen, filter fabric) were steam cleaned prior to 

use. A locking protective steel cover was installed at each 

well. 

10.2 Procedures 

The objectives of the second phase well program were 

met by locating wells near the suspected boundary of the 

contaminated groundwater plume (to define the extent of 

contamination) and at various locations on the site where 

additional hydrogeologic data was required. To assist in 

determining whether a well was located in a clean (outside 
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the plume) or dirty (inside the plume) portion of the 

surficial aquifer an organic vapor analyzer (OVA) was used 

to scan the auger cuttings for indications of contamination. 

If while drilling a well intended to be in a clean area the 

OVA indicated contamination, the boring was backfilled with 

cuttings, the drill rig was steam cleaned and a second 

attempt was made to install the well outside the contami

nated plume (usually 100 to 200 feet further away from the 

zone of high contamination). Once wells were installed in 

the clean areas additional wells were installed in the 

interior portion of the contaminant plume or at upgradient 

locations. All wells in the second phase well program used 

2 inch diameter PVC screen and riser pipe. Wells were 

screened across the entire saturated thickness of the 

surficial aquifer (approximately 40 feet). The well screen 

had a No. 10 (0.010 inch) or a No. 20 (0.020 inch) slot size 

and was wrapped with filter cloth with an equivalent opening 

size (EOS) of 70 to 140 (i.e. No. 70 to No. 140 U.S. 

Standard Sieve Size). The filter cloth was secured to the 

well screen with nylon straps. When drilling and con

structing these wells, the drilling and cleaning procedures 

detailed in Section 8.0 of this report were followed. 

10.3 Installed Well Locations 

The borehole locations and final locations of the wells 

installed during the second phase of the well installation 

program are shown on Figure 3. The boring logs and well 

logs for these installations are included in Appendicies A-2 

and B, respectively. Well construction details are sum

marized in Table 1. 

Wells P-8, P-18, P-19, P-20 and P-21 were located, 

based on the OVA measurements taken during their instal

lation, outside the contaminant plume on the first drilling 
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attempt. Wells P-10, P-ll and P-12 had to be moved to a 

second location before the OVA measurements indicated they 

were outside the plume. After these wells were installed 

and groundwater samples were obtained and subjected to 

laboratory analyses, volatile organics identified in Wells 

P-10 and P-18 indicated that these wells are contaminated 

rather than being uncontaminated as indicated by OVA testing 

of the auger cuttings. 

Wells P-14 and P-17 were also planned to have been 

installed outside the plume. Access to Well P-14 was very 

difficult because of wet, soft ground and there was no 

reasonably accessable alternative location at the time of 

installation. Thus, Well P-14 was installed even though the 

OVA data indicated contamination. Well P-17 was also planned 

to have been installed outside the plume. However, after 

being relocated the soil boring showed significantly higher 

contamination than the first boring closer to the plume. 

Therefore, a well was installed and completed to a depth of 

20 feet below the ground surface. 

The locations for Wells P-6, P-7, P-9, P-13, P-15, and 

P-16 were established for purposes other than being outside 

the suspected contaminant plume so the OVA was not used to 

analysis the cuttings as these wells were drilled. Well P-6 

was installed upgradient of the plume to obtain background 

data. Well P-7 was installed within the staging area used 

during the initial clean-up to investigate for possible 

contamination. Wells P-9, P-13, P-15 and P-16 were located 

to provide additional hydrogeologic and contaminant data. 

It should be noted that initial attempts to install Wells 

P-15 and P-22 were unsuccessful due to the "running sand" 

characteristics of the soil. The sand would bind in the 

annulus between the auger and the well pipe thus making it 
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impossible to remove the auger without pulling the well pipe 

out also. Well P-15 was installed about 100 foot from its 

initially planned location and Well P-22 was installed about 

25 feet from its initially planned location. 

Well development was accomplished with a surge block 

and a 1.7-inch hand pump. Developed wells were surged two 

to three times with about 80 gallons of water being removed 

from most of the wells. Many of the wells have silted 

slightly, probably because of the finer-grained material 

within the upper portion of the aquifer. The last four 

wells installed (P-19, P-20, P-21, and P-22) were not 

developed because of anticipated siltation and time restric

tions. The details of the well development are presented on 

the monitoring well logs in Appendix B. 

10.4 Second Phase Sampling 

10.4.1 General 

The second phase sampling program was completed in two 

stages similiar to the second phase well installation pro

gram as described in Section 10.1. During the first stage 

of the sampling, conducted in September 1985, water samples 

were obtained from Wells BP-1 through P-16, W-8, W-9, and 

W-10. Samples were also collected from Myers Creek (the 

first surface water downgradient of the site) at the loca

tion shown on Figure 3. The second stage of the sampling 

was conducted in December 1985 and consisted of obtaining 

water samples from wells BP-3-1, and BP-5 through P-22. 

Because the initial sampling program (Section 8) indicated 

the chemicals compounds in the groundwater were primarily 

volatile organics, samples collected in the second phase 

sampling program were typically analyzed only for volatile 
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organics. Details on the sampling procedures and results 

from both samplings are presented in the following sub

sections . 

10.4.2 Sampling Procedures 

The following step-by-step procedure was used to obtain 

samples from wells P-6 through P-22 for volatle organic 

analysis : 

1. The wells were inspected for damage or evidence of 
inadvertent entry. Any such evidence was noted on 
the Sample Collection Form. 

2. The water level sounding probe and bottom five 
feet of cable was rinsed three times with dis
tilled water. The depth to the water surface in 
the well from the top of PVC casing was then 
measured and recorded. 

3. The stainless steel bailer was rinsed with acetone 
followed immediately with a triple rinse using 
distilled water. New rope was installed on the 
bailer. 

4. The volumie of water in one well bore volume was 
calculated and the well was purged by removing 2 
bore volumes from the well. The flow of water was 
directed into a five-gallon container to measure 
the volume of water removed. Two bore volumes 
were considered adequate well purging since all of 
these wells had sand packs formed from all in-situ 
materials. 

5. After purging the well and recording the volume 
removed, a bottom feed bailer was lowered slowly 
into the well. The bailer was then slowly removed 
from the well and the water from the bailer was 
poured into a 40 ml clear glass sample vial. This 
process was repeated for a duplicate sample. When 
recovering a sample care was taken not to aerate 
the sample and the sample vial was filled com
pletely so there was no entrapped air. 

6. The vials were labeled immediately and placed on 
ice in a cooler. 
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7. The bailer was again lowered into the well to 
obtain a sample of water to measure and record 
temperature, ph, and specific conductance. Three 
replicate measurements were made of these para
meters. The ph/conductivity meter and thermometer 
were triple rinsed with distilled water prior to 
use . 

8. The Sample Collection Form was completed. All 
equipment used for sampling was rinsed with 
distilled water and the bailer rope discarded. The 
cap was placed on the well and the protective 
cover locked. 

Additional samples were obtained from Well P-6 during 

the first stage of sampling to further define the background 

water quality of the surficial aquifer. These samples were 

collected in four amber glass 1 liter bottles. Three of the 

bottles were filled with water directly from the bailer and 

one was filled with water from a bailer that was filtered 

using a peristaltic pump and an in-line 0.45-micron filter. 

The filtered sample was preserved with 5 milliliters of 

nitric acid for metals analysis. 

Samples from Wells BP-1 through BP-5 were obtained by 

using 1/4 inch tubing and compressed nitrogen to raise the 

water to the ground surface from the small diameter piezo

meters. Each of these wells consists of several piezometer 

tips. An attempt was made to obtain a 40 milliliter sample 

from each tip. In Wells BP-3, BP-4, and BP-5 one of the 

piezometer tips consists of a 2 inch PVC pipe with a 

screened section at the bottom. These tips were sampled 

with a bottom feed stainless steel bailer using the same 

procedures employed to sample Wells P-6 through P-22. 
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The sample for volatile organic analysis from Myers 

Creek was obtained by holding a sample vial just below the 

water surface so it filled slowly and with a minimum of tur-

bulance. The vial was then held upright below the water to 

ssure there would be no entrapped air. a 

In December 1985, Well BP-3, tip 1 was sampled in an 

attempt to determine if there were any non-aqueous phase 

liquids (NAPL) present in the lower portion of the surficial 

aquifer. Such liquids, if present, would tend to sink to 

the bottomi of the aquifer since the compounds at Bluff Road 

are denser than water. Well BP-3, tip 1 was chosen for 

sampling because the screen penetrated 0.9 feet into the 

Black Mingo clay, thus forming a "cup" where NAPL's might 

collect if present. This well was sampled on December 22, 

1985. A 1/4 inch tube was inserted to the bottom of the 

well . A peristaltic pump was then attached to the top of 

the tube and used to draw about 40 ml into the 1/4 tube. 

The top of the tube was then sealed and the tube removed 

from the well. A 40 mil glass sample vial was then filled 

with the fluids in the bottom of the tube. Two sample vials 

were filled in this manner, then stored in a location where 

no mixing or shaking would occur. After several days both 

samples were examined to determine if they had separated 

into one or more phases or if non-aqueous phase "droplets" 

were suspended in the water. None of these effects were 

observed and it was concluded that the samples did not 

contain any non-aqueous phase liquids. 

As part of the quality assurance program, trip blanks 

were prepared and several field blanks were also taken 

during each stage of sampling. Two trip blanks of distilled 

water were prepared by the laboratory prior to sampling and 

accompanied the samples at all times. These trip blanks 
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served as checks on the procedures used by the chemical lab 

to clean the sample vials. In addition two blanks were 

prepared by pouring distilled water from the bailer (after 

cleaning) into a vial to determine whether there was any 

residual contamination from other wells or the cleaning 

process. During the first stage of sampling a third blank 

was obtained by running distilled water through the peri

staltic pump and filter apparatus into a vial. Chemical 

analysis of these blanks showed that the concentration of 

volatile organic compounds was below the Method Detection 

Limit in all blanks. This shows that the sampling proce

dures and apparatus were sufficient to prevent 

cross-contamination of samples. 

10.4.3 Analytical Results 

Results of the chemical analyses on groundwater samples 

from the second phase sampling are presented in Appendix E. 

The results of the volatile organic analyses are summarized 

in Table 2. 

Monitoring well P-6 was installed up-gradient of the 

site and represents background water quality in the surfi

cial aquifer. Samples from well, P-6 had pH values of 5.4 

and 6.1, and specific conductance values of 76 and 85 

umhos/cm at 25°C, in September and December respectively. 

No volatile, acid or base/neutral organic compounds were 

detected at a detection limit of 5.0 ppb. No pesticides or 

PCB's were detected at a detection limit of 1.0 ppb. All 

trace metal concentrations were below the detection limit of 

0.01 ppm. The cyanide concentration was less than the 

detection limit of 0.02 ppm. Total phenol was less than the 

detection limit of 0.10 ppm. A sample from well P-6 col

lected by SCDHEC on October 11, 1985 did show traces of four 

volatile organic compounds at concentrations between 3 ppb 
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and 8 ppb. These results are also reported in Appendix E. 

Thus background water is characterized as having specific 

conductance of less than 100 umhos/cm, slightly acidic, and 

no detectable trace metal contaminants, and generally no 

organic compounds at concentrations above 5 ppb. 

The wells which showed the most contamination in the 

second phase sampling were P-10, P-13, P-14, P-16, BP-1, 

BP-3 and BP-4. These wells had total volatile organic 

concentrations ranging from 4403 ppb to 45,295 ppb and 

concentrations of some individual volatile organic compounds 

typically in the hundreds or thousands of parts per billion. 

Monitoring well P-9 had a lesser degree of contamination 

with concentrations of individual compounds were between the 

MDL and 191 ppb. 

The list of volatile organic compounds most commonly 

found in the groundwater is essentially the same as those 

determined during the Spring sampling (Section 8). The 

following compounds were most often found in the highest 

concentrations typically above 1000 ppb: 

Chloroform Tetrachloroethylene 

1,1-Dichloroethane Toluene 

1,1-Dichloroethylene 1,1,1-Trichloroethane 

Methylene Chloride Trichloroethylene 

1,1,2,2-Tetrachloroethane 

Although present in some wells at concentrations above 1000 

ppb in the Spring, 1,2-Trans-Dichloroethylene was not 

detected in any of the samples obtained during the second 

phase sampling. Wells P-19, P-20, P-21, and P-22 were 

installed to define the leading edge of the contaminant 

plume. These wells were sampled in December, 1985. Wells 
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P-19, P-20, and P-21 had no volatile organic contaminants 

above the MDL. P-22 was closer to the source than P-19, 

P-20, and P-21, and had 249 ppb of methylene chloride and 36 

ppb of carbon tetrachloride. Methylene chloride is a 

relatively mobile contaminant and likely indicated the 

leading edge of the contaminant plume. No volatile organic 

compounds were detected in the samples collected from Myers 

Creek. 

A few wells, P-7, P-17, and P-18, showed signs of con

tamination that were outside the suspected boundaries of the 

plume. These will be discussed below. 

During the initial phases of site clean-up, two loca

tions adjacent to the SCR&D facility was designated as a 

staging areas for drum removal. One of the staging areas 

was the Campbell's Garage property, and the other was 

located just northwest of the site. Monitoring Well P-7 was 

installed to determine the groundwater quality in the 

northwest area. In the September sampling, volatile 

organics detected in water from this well included chloro

form, tetrachloroethylene, 1,1,1 trichloroethane, 1,1,2 

trichloroethane and trichloroethylene and concentrations 

between 1,048 ppb and 33 ppb. In the December sampling, 

concentrations of all of these compounds decreased. The 

December concentrations were between 400 ppb and below the 

MDL. Complete results are reported in Table 5 and Appendix 

E. 

During the installation of monitoring Well P-17, an OVA 

reading of 40 ppm was recorded, strongly indicating ground

water contamination. When complete, this well had a strong 

organic sulfur odor. Samples were collected November 19, 

November 26 and December 4. In-the first sampling no "vola-
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tile organics were detected above the MDL. In the second 

sampling toluene, 1,1,1 trichloroethane and trichloroethy

lene were detected in concentrations of 419, 605 and 60 ppb, 

respectively. In December, concentrations of 27 ppb chloro

form, 19 ppb of 1,1,1 trichloroethane and 12 ppb of 

trichloroethylene were detected. 

Monitoring well P-18 was sampled twice in December. 

Volatile organic compounds similar to those found in the 

leachate plume were detected. These included carbon tet

rachloride, chloroform, 1,1 dichloroethylene, 1,1,2,2 

tetrachloroethane, tetrachloroethylene, 1,1,1 trichloroe

thane, 1,1,2 trichloroethane and trichloroethylene in 

concentrations from 456 ppb to 32 ppb. 
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11.0 PUMPING TEST 

In December 1985 a pumping test was conducted in the 

surficial aquifer at the Bluff Road Site. The purpose of 

the test was to better determine the hydraulic conductivity 

of the surficial aquifer with a higher degree of confidence 

than could be obtained using the results of grain size 

analyses of soil samples. 

The pumping well used for the test. Well 0-1, is 

located about 800 feet from Bluff Road in the vicinity of 

Wells P-8 and P-9. The pumping rate during the test was 

102.7 gallons per minute and was maintained for about 23 

hours. Water levels in monitoring wells within approximately 

500 feet of the pumping well were monitored throughout 

pumping and for approximately 24 hours after the cessation 

of pumping. Water level measurements in individual moni

toring wells were used to calculate the hydraulic conduc

tivity of the surficial aquifer and the results are reported 

in Table 3. The average hydraulic conductivity calculated 

using pumping test results was 3.4 x 10" cm/sec. Samples of 

the well discharge were collected and analyzed for priority 

pollutant volatile organic compounds. A complete descrip

tion of methods, data collected, analysis, and results of 

the pump test is included as Appendix H of this report. 
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12.0 TREATABILITY STUDTF.q 

Laboratory treatability studies have been conducted on 

contaminated soil and groundwater samples collected at the 

Bluff Road site. The purpose of these studies was to obtain 

data pertaining to the effectiveness of aeration in removing 

contaminants from groundwater and of spray irrigation in 

leaching contaminants from soil. 

The effectiveness of aeration was evaluated by sub

jecting a sample of contaminated groundwater to vigorous 

aeration over a period of time. Water samples were periodi

cally taken from the aerator and tested for volatile organic 

compounds. The results of these tests show that the con

centration of volatile organic compounds in the test sample 

was decreased 90% by 45 minutes of vigorous aeration. A 

complete description of the test methods and results is 

included as Appendix J of this report. These results 

indicate that aeration should be strongly considered as a 

part of the remediation system at this site. 

Spray irrigation is a potential remedial measure which 

might be used to remove contaminants present in the on-site 

soils above the groundwater table. This method would 

involve spraying water onto the ground surface so that this 

water would infiltrate through the unsaturated on-site 

soils, dissolving chemicals present in the soil, and 

"flushing" the chemicals into the groundwater where they 

would be collected and treated along with the contaminated 

groundwater. This "flushing" process was modeled in the 

laboratory by percolating water through an undisturbed 

sample of soil from the site. The outflow from the soil was 

periodically tested for volatile organic compounds so that 

the time rate of leaching could be determined. Tests on two 

soil samples resulted in an observed reduction in leached 
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volatile organic compounds of 66%. Appendix J contains a 

complete description of the methods and results of the 

leachability tests. These results indicate that spray 

irrigation should also be strongly considered as a part of 

the remediation system at this site. 
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13.0 SITE SPECIFIC STRATIGRAPHY 

13.1 Topography 

The study area is located in a flat low lying area 

between South Carolina Highway 48 (Bluff Road) and Myers 

Creek (Figure 3). Bluff Road, which bounds the southwest 

side of the study area, is a local topographic high. The 

land west of Bluff Road slopes toward the west, draining 

into the Congaree River and Mill Creek. The land east of 

Bluff Road, which includes the study area, slopes gently 

eastward toward Myers Creek, a tributary of the Congaree 

River. Wooded land outside the former facility boundary 

commonly has ponded water in many areas for several days 

after a heavy rainfall. Property east of Myers Creek drains 

westward back into the creek. Myers Creek flows through a 

broad, swampy area where soft soils and standing water is 

common. 

In the study area several drainage ditches influence 

local drainage. The location of these ditches has been 

reported by EPA and SCDHEC (References 1 and 2). One ditch 

noted in these previous investigations extends from the 

vicinity of the on-site lagoon southward past Well P-17 

toward Bluff Road. 

13.2 Stratigraphy 

The type, depth, and extent of soil strata present at, 

and adjacent to, the site have been inferred using the 

results of the field investigations, laboratory tests, and 

results of previous investigations on and near the site 

(References 1, 2, 4). The soil profile at the site gener

ally consists of a sandy soil approximately 50 feet thick 

underlain by a stiff gray clay at least 10 feet thick. 

Beneath the clay lies a layer, approximately 50 feet thick. 
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of interbedded clay and clayey sands. This is underlain by 

fine to medium sands of the Middendorf Formation. More 

detailed discussions of the characteristics of each of these 

strata are presented in the following sections and illus

trated on Figure 7. 

13.2.1 Surficial Strata 

The surficial sand layer was investigated more exten

sively than the other strata with a total of 50 borings 

being made. The borings indicate that within about 15 feet 

of the ground surface there is considerable variation in 

soil characteristics both horizontally and vertically. 

Below a depth of about 15 feet nearly uniform conditions 

were observed throughout the site. 

Borings east of Well BP-5 indicate that brown clay or 

silty clay with a trace of fine sand extends from the ground 

surface to a depth of between 6 feet and 17.5 feet. Where 

the silty clay thickness is less, there is typically a 

transition zone of fine sand with silty clay extending to 

about 15 feet. Borings P-17, P-18, P-19, and T-10 differ 

slightly, indicating a layer of brown sand and clay to a 

depth of between 9.0 feet and 14.5 feet. This layer has 

only a slightly lower percentage of fine particles than that 

found in the other borings, thus supporting the general 

trend that, west of Well BP-5, the soil is generally fine 

grained to a depth of about 15 feet. The results of grain-

size analyses conducted on representative samples of this 

soil are reported in Table 4 and Appendix F. 

The borings west of, and including, BP-5 indicate soils 

within 15 feet of the ground surface are primarily fine sand 

with some silt or silty clay. Borings BP-1 through BP-4 and 

ST-6 through ST-19 indicate that the sand with some silty 
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clay is restricted to a layer beneath the former SCR&D 

facility. This layer varies in depth, but is about 8 feet 

deep at the fence line nearest Bluff Road and slopes upward 

to an apparent outcrop along a line from BP-4 to BP-2. Soil 

above and below this layer is typically a fine sand with 

some silt extending to a depth between 12.5 feet and 15 

feet. Other soils east of BP-5 are generally fine sand with 

some silt extending to a depth of between 6.4 feet and 15 

feet. Typical samples were selected for grain-size analysis 

and the results are presented in Table 4 and Appendix F. 

Below a depth of approximately 15 feet all borings 

encountered similar conditions. A strata of tan fine to 

coarse sand with little to trace silt was observed beginning 

at depths between 6 feet and 17.5 feet. This strata tends to 

become coarser and contain less fines as depth increases. 

The strata terminated at depths ranging from 40.0 feet to 

52.0 feet where the stiff, gray clay of the Black Mingo 

Formation was encountered. Representative samples of this 

strata were selected for grain-size analysis. The analysis 

results, reported in Table 4 and Appendix F, indicate that 

the strata is very uniform and extends laterally across the 

entire area studied. 

13.2.2 Deep Strata 

The deep strata at the site, the Black Mingo and 

Middendorf Formations, were investigated by three borings, 

DW-1, DW-2, and DW-3. The Black Mingo Formation was fully 

penetrated and found to contain four separate units. The 

Middendorf Formation was only penetrated 17.5 feet. 

The upper portion of the Black Mingo is a very stiff, 

light gray to black clay at least 10 feet thick and which 

appears to be both continuous and homogenous across the 
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study area. This clay layer is underlain by about 50 feet of 

interbedded layers of fine to medium sand with some silty 

clay or silt and silty clay with fine sand. This lower 

interbedded zone is underlain by gray stiff silty clay with 

a trace of sand. This stiff silty clay layer was encountered 

in borings DW-1 and DW-3. However, only DW-1 fully pene

trated the layer, encountering a 17 foot thickness. 

The Middendorf Formation, which constitutes the 

regional water supply aquifer, was encountered only in Well 

DW-1. A fine to medium sand with trace to some silt was 

encountered at a depth of 126.5 feet and extended to a depth 

of 143.5 feet. At this depth a hard white silty clay with a 

little sand was encountered. Boring DW-1 was terminated at a 

depth of 144 feet. 

Colder Associates 



3 10 0 0 0 6 2 

April 1986 _57_ 853-3079 

14.0 SITE HYDROGEOLOGY 

14.1 Hydrostratigraphy 

There are two aquifers present within the study area. 

The saturated portion of the surficial sand comprises the 

uppermost aquifer. The deeper sands present in the lower 

Black Mingo and Middendorf Formations constitute at least 

one confined aquifer. The layer of gray clay present at a 

depth of about 50 feet to 60 feet serves as an aquitard and 

restricts groundwater flow between the deeper confined 

aquifers and the surficial unconfined aquifer. 

14.2 Piezometric Levels 

Water level measurements were made in the monitoring 

wells several times during 1985, and are summarized in Table 

5. Measurements made in surficial aquifer wells have been 

used to define the position of the water table, or piezo

metric surface, in the surficial aquifer. A contour map 

representing the piezometeric surface of the surficial 

aquifer in December 1985 is presented in Figure 8. This 

shape of this piezometric surface is typical of those 

observed at the site by Golder Associates throughout 1985 

although the absolute values vary corresponding to wet and 

dry seasons. 

Figure 8 also shows the direction of groundwater flow 

in the surficial aquifer to be east, toward Myers Creek. 

This is in the direction of local topographic relief. The 

horizontal hydraulic gradient, or slope of the piezometric 

surface, is approximately 0.0050 to 0.0028 in the vicinity 

of the site, and flattens out in the direction of flow to 

about 0.0007 near well P-19. It is anticipated that the 

gradient flattens out even more as flow approaches Myers 

Creek. It is also possible that during the wet season 
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increased rainfall may flatten the piezometric surface and 

reduce the horizontal hydraulic gradient. However, Golder 

Associates has not, to date, observed any flattening or 

reduced gradients associated with rainfall. 

The installation of some multi-level piezometers in the 

surficial aquifer allowed the calculation of vertical 

gradients. The two multi-level piezometers furthest west, 

BP-1 and BP-3, exhibited strong downward gradients. The 

vertical gradients in BP-1 were 0.015 and 0.011 in January 

and April 1985, respectively. In BP-3, the vertical gradi

ents were 0.014 and 0.015 in April and September 1985, 

respectively. Eastward in the direction of groundwater 

flow, at BP-2 and BP-4, the downward vertical gradients were 

less strong. For BP-2, the vertical gradients were 0.006 in 

February 1985 and 0.003 in April 1985. For BP-4 the 

vertical gradient was 0.005 in both April and September 

1985. The presence of downward vertical gradients in the 

vicinity BP-1 through BP-4 indicates that there is a down

ward component of groundwater flow in the surficial aquifer 

in this area. At BP-5, the bundled piezometer furthest 

along the flow path, the vertical hydraulic gradients were 

negligible, indicating essentially horizontal flow. 

The piezometric levels in the lower confined aquifer 

were approximately five feet below the levels in the sur

ficial unconfined aquifer. The resulting downward gradient 

across the Black Mingo clay aquitard, computed between the 

screens in Wells BP-2 and DW-1, is approximately 0.08. This 

gradient indicates that, given enough time, groundwater from 

the surficial aquifer will flow through the Black Mingo clay 

into the underlying confined aquifer. The direction of 

horizontal flow in the confined aquifer was not determined 
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by this investigation. However, investigators at the 

Westinghouse Electric Corporation Plant report that flow in 

the aquifer is toward the south (Reference 4). 

14.3 Hydraulic Conductivity 

The hydraulic conductivity of several of the strata 

were determined using field and laboratory test results. 

Hydraulic conductivity in the surficial aquifer was cal

culated using the results of grain size analyses and a 

24-hour field pumping test. The permeability of the Black 

Mingo clay and the underlying strata were determined by 

laboratory permeability tests. 

In the surficial aquifer the results from the pump test 

analysis indicate a hydraulic conductivity ranging from 2.4 

X 10~2 cm/sec to 7.0 x 10~^ cm/sec. Using Hazen's approxi

mation and the results of grain size analyses, the hydrau

lic conductivity was estimated to be between 3.6 x 10""̂  

cm/sec and 22 x 10~^ cm/sec. The pump test provided an 

averaged value over the entire aquifer thickness at the well 

while Hazen's approximation determined a hydraulic conduc

tivity value for the discrete interval sampled. In instances 

where values were calculated from both methods at a single 

well, the agreement between the two methods was very good 

provided the well screen interval and the depth of sample 

for grain size analysis were consistent. For Wells P-13, 

P-15, and BP-1 the agreement between the two methods was 

only fair, with Hazen's approximation resulting in a 

hydraulic conductivity five to ten times greater than that 

calculated from the pump test. For these wells, hydraulic 

conductivity values from Hazen's approximation may have been 

biased to a slightly higher number due to problems with 

running sand encountered during drilling and sampling. The 

sampling spoon often had to be washed down the hole to the 
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desired sampling depth. This may have washed out some of 

the fine grained particles from the sample, making the 

resulting sample slightly coarser than the in-situ soil. 

Also, the surficial aquifer tended to become coarser with 

depth. Most of the grain size samples for Hazen's approxi

mation were collected from deeper portions of the strata 

which likley resulted in greater hydraulic conductivities. 

All of the hydraulic conductivities calculated for the 

surficial aquifer are summarized in Table 3. The values 

resulting from the pumping test analysis is considered the 

most reliable determination because the test measured the 

response of a large volume of undisturbed soil. Therefore, 

a hydraulic conductivity for the surficial aquifer of 4 x 

10~2 cm./sec is considered representative of aquifer condi

tions . 

The hydraulic conductivity of the black, plastic clay 

which underlies the surficial aquifer was determined in the 

laboratory. Two undisturbed samples of this clay were back

pressure saturated in a triaxial chamber after which water 

was forced to flow through the samples. The tested hydrau-
Q Q 

lie conductivities were 9.4 x 10"^ cm/sec and 8.6 x 10~° 

cm/sec. These values, along with the results of other soil 

tests on this sample, is reported in Table 4. 
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14.4 Groundwater Flow Velocities 

Average groundwater velocities were calculated using 

the Darcy equation adjusted for effective porosity: 

ki 

n„ 

where v - average linear groundwater velocity 

k - hydraulic conductivity 

i - hydraulic gradient 

ng - effective porosity 

Using a value of 4 x 10" cm/sec for hydraulic con

ductivity, an assumed effective porosity of 0.35 and gra

dients of 0.0050, 0.0028 and 0.0007, average linear ground

water velocities of 56 feet per month, 32 feet per month, 

and 8 feet per month, respective to gradients, were cal

culated. These values represent the range of groundwater 

velocities which have been observed at the site. During wet 

seasons it is possible the velocities may decrease if 

rainfall results in lower hydraulic gradients. To date, no 

such lower gradients have been observed by Golder Associ

ates . 

Using a hydraulic conductivity of 5 x 10~° cm/sec for 

the hydraulic conductivity of the aquitard, a gradient of 

0.08, and assuming an effective porosity of 0.2, the average 

linear flow velocity which might be expected across the 

aquitard would be approximately 2 x 10" feet per month. 
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14.5 Flow Regime 

Two flow regimes exist at the site which are somewhat 

independent of each other. Although specific data was not 

collected for the deeper confined aquifer, regional informa

tion suggests flow in a south or southeast direction towards 

the Congaree River. A more localized groundwater flow 

pattern exists for the uppermost aguifer. Near Bluff Road, 

a local topographic high, and in the vicinity of the former 

SCR&D site vertical gradients are downward indicating a 

local recharge zone. Near BP-5 the vertical gradients are 

negligible indicating flow has become primarily horizontal. 

It is anticipated that local discharge occurs in the marshy 

area near Myers Creek. 
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15.0 CONTAMINATION ASSESSMENT 

15.1 Soil Contamination 

A review of the results of investigations by EPA and 

Golder Associates indicates that the unsaturated soil within 

the former boundaries of the SCR&D facility is contaminated 

with volatile organic chemicals and metals. These contami

nants constitute a continuing source of chemicals which can 

leach into the groundwater. Golder Associates investigation 

suggests that the contaminated area extends from Bluff Road 

in a northeast direction to the former fence line at the 

rear of the facility, and appears to be bounded by the 

former fence lines which run perpendicular to Bluff Road. In 

February 1986, Golder Associates learned from SCDHEC that 

the Campbell's Garage property had been used as a staging 

area during initial phase of the site cleanup and that some 

drums of chemicals were spilled here during the cleanup. 

Also, surface runoff from the former SCR&D facility does 

corss a portion of the Campbell's Garage property. There

fore, it is likely that this property is also contaminated. 

Within the contaminated area, the contamination extends 

from the ground surface to a depth of at least 15 feet. Soil 

contamination is believed to extend down to at least the 

water table within the former SCR&D facility boundaries. 

Analysis of a composite soil sample for priority pollutants 

indicates that the only compounds detected in the soil are 

volatile organics and metals. Analysis of 18 individual 

soil samples for volatile organics indicates that five 

compounds frequently present are: 

Benzene Chloroform 

Methylene chloride Toluene 

1,1,1 Trichloroethane 

Colder Associates 



3 10 f}{}{269 

April 1986 _64_ 853-3079 

The observed concentration of volatile organic compounds 

varied from the Method Detection Limit to 23,465 parts per 

billion (ppb). However, due to the difficulties in testing 

soils for volatile organics discussed in Section 5.1, the 

absolute levels of organic contaminants indicated by test 

results may not be as high as actual in situ concentrations. 

Test results on the composite soil sample indicated the 

possible presence of phenols in the soil. Since phenols 

were also observed in a groundwater sample taken from Well 

BP-3, it therefore seems likely that phenols are also 

present in at least a portion of the unsaturated soils. 

Concentration of metals in the composite sample varied from 

the Method Detection Limit to 7.0 parts per million (ppm).. 

Four metals, selenium, zinc, copper, and chromium, were 

present at concentrations greater than 0.1 ppm. 

15.2 Lagoon Contamination 

Golder Associates investigation indicates that the 

water present in the on-site lagoon did not contain any 

priority pollutant organic compounds at the time of samp

ling. Samples were taken in January and November of 1985 

thus suggesting that surface runoff from the former SCR&D 

facility into the lagoon is not presently contributing 

measurable organic contamination to the lagoon water. Tests 

on six water Scimples collected in January 1985 indicated 

that some metals are present in the water. In particular, 

the concentrations of copper, arsenic, and chromium vary 0.5 

ppm to 10.6 ppm. The analyses indicate that, at the time of 

investigation, the water in the on-site lagoon was not 

contaminated with priority pollutant organic compounds. 
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The sediments in the bottom of the existing lagoon were 

also sampled by Golder Associates, in January 1985. The 

sediments appeared to be lime and likely remain from the 

acetylene manufacturing operation formerly conducted on the 

property. The sediment had a pH of 11.5, as would be 

expected with lime. Analysis of a composite sediment sample 

for priority pollutants indicated the presence of two 

organic compounds, ethylbenzene (23 ppb) and napthalene (18 

ppb). Metals present in the largest concentration were 

magnesium and sodium. Some priority pollutant metals were 

present but at concentrations less than 20 ppm and include 

copper, arsenic, zinc, chromium, lead, nickel, and beryl

lium. Therefore, the analyses indicate that the lime 

sediments in the bottom of the existing lagoon are slightly 

contaminated. These contaminants are primarily metals. 

15.3 Above-ground Tank 

The above-ground tank is located on-site just inside 

the fence near Bluff Road and contains a highly toxic 

sludge. The sludge consists of 33,300 ppm of 2-chlorophenol 

and 13,774 ppm of phenol. Several other acid and volatile 

compounds were detected in much lower concentrations. Golder 

Associates has been informed by an industrial hygienist that 

the compounds present in the tank are at such high concen

trations that direct dermal contact with the sludge would 

pose an immediate danger to life and health. We also under

stand that short-term exposure to the vapors emanating from 

the tank poses a health hazard. Therefore, the tank is 

considered to be highly contaminated and should be removed 

from the site. 
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15.4 Groundwater 

15.4.1 Surficial Aquifer Contaminant Plume 

The extent of contaminated groundwater in the surficial 

aquifer has been determined using the results of chemical 

analyses on water samples obtained from the monitoring wells 

in 1985. These analyses indicate that a plume of contami

nated groundwater extends from the site toward the east 

approximately 2300 feet. The plume is about 1000 feet wide. 

The plume of contaminated groundwater is, as expected, 

migrating in the direction of groundwater flow. Because 

Well P-6, upgradient of SCR&D facility, does not indicate 

contamination, the analyses clearly show that the former 

SCR&D facility is the source of the contamination. The 

probable source of contamination is chemicals spilled on the 

ground surface and chemicals remaining in the soil within 

the former facility boundaries. The contaminant plume 

present in the surficial aquifer in September and December, 

1985 is shown on Figures 9 and 10, respectively. The extent 

of contaminated groundwater is indicated by the total 

concentration of volatile organic compounds present in the 

groundwater. The concentration and extent of individual 

chemical compounds has also been examined. Although some 

differences exist, the extent of contamination indicated by 

the total volatile concentration is consistent with most of 

the individual compound contaminant plumes. 

Figures 9 and 10 indicate two zones of highly contami

nated water. One zone is at the source of groundwater 

contamination, the SCR&D site. The second zone is located 

approximately 1000 feet downgradient and is centered about 

monitoring wells P-14 and P-16. The chemical composition of 

the two zones is very similar, indicating that the zone 

centered about P-14 and P-16 has migrated from the site and 

constitutes a plume of contaminated groundwater. 
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The first zone of highly contaminated groundwater is 

located at the former SCR&D facility where the total con

centration of all volatile organic compounds is typically 

around 10,000 ppb. Concentrations as high as 45,295 ppb 

have been observed in Well BP-1. Individual volatile 

organic compounds are present in concentrations typically in 

the hundreds or thousands of parts per billion. Volatile 

organic compounds frequently present are: 

Chloroform Methylene Chloride 

1,1 Dichloroethane Toluene 

1,1 Dichloroethylene Tetrachloroethylene 

1,1,2,2 Tetrachloroethane 1,1,1 Trichloroethane 

Trichloroethylene 

A priority pollutant scan on a sample collected in the 

Spring of 1985 from a highly contaminated well (BP-3, tip 

3), revealed three phenolic acids and three chlorinated 

benzenes in concentrations from 4 ppb to 281 ppb in addition 

to volatile organic compounds. No trace metals were 

detected in this sample. The analysis results indicate that 

the primary groundwater contaminants were volatile organic 

compounds. 

The second zone of highly contaminated groundwater, 

centered about Wells P-14 and P-16, typically has total 

volatile organic concentrations between 11,366 ppb and 

21,618 ppb. The individual compounds frequently present are 

similar to those present around the former SCR&D facility 

and typically have concentrations in the hundreds or thou

sands of parts per billion. 
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Between the two highly contaminated zones, there is an 

area in the vicinity of Wells BP-5 and P-15 of apparently 

lower contamination. Total volatile organic concentrations 

present in the groundwater are typically 100 ppb to 1100 

ppb. The individual compounds present in the wells in this 

areas are, however, similar to those present in the highly 

contaminated zones. There are two possible explanations for 

this area of apparently low concentration. 

It is possible that the lower concentrations are 

evidence of a relatively narrow, high permeability "corri

dor" that extends from the former SCR&D site to the vicinity 

of Wells P-14 and P-16. This high permeability corridor, if 

it exists, apparently by-passes Wells BP-5 and P-15. The 

subsurface conditions noted at Boring T-6 indicates the 

possible existence of a high permeability corridor. Well 

P-15 was originally to be located at the site of Boring T-6 

but severe problems with running sands flowing up inside the 

hollow stem auger drill stem prevented the installation of 

the well at this location. Running sands are often indi

cative of sand with a very low percentage of fine particles 

and are usually highly permeable. Also, the results of the 

soil gas survey (Figure 6) indicated a narrowing of the 

plume of contaminated soil gas in the area between Wells 

BP-5 and P-15. Finally, the existence of a high permea

bility zone is not inconsistent with the environment under 

these soils were deposited. Water deposition frequently 

results in variations in soil deposits over short distances. 

Therefore, it is possible that the zones of highly con

taminated groundwater are not two separate zones but are 

possibly connected by a high permeability corridor which is 

likely to contain contaminant concentrations similar to 

those in the highly contaminated zones but not directly 

measured by the monitoring wells. 
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A second possible explanation suggests that the area of 

low concentration reflects groundwater flow that has 

occurred since the site cleanup in 1982 and 1983. Such flow 

might exhibit lower concentrations of chemicals since 

leaking drums were no longer present at the site. Using 

this explanation, the area of high concentration around 

Wells P-14 and P-16 could be a slug of contaminants due to 

excessive leakage of waste chemicals during the facility 

operation and cleanup. This explanation is consistent with 

estimated groundwater flow velocities provided that leakage 

from the site was significant from about 1979 until the 

Spring of 1983. 

The leading edge of the plume, downgradient (east) of 

Well P-16 was investigated by the installations of VJeils 

P-19 through P-22. Wells P-19, P-20 and P-21 had no con

taminants at concentrations above the MDL. Well P-22 showed 

concentrations of 249 ppb of methylene chloride and 36 ppb 

of carbon tetrachloride. Methylene chloride is a relatively 

mobile contaminant and likely indicated the leading edge of 

the contaminant plume. 

15.4.2 Contamination Outside the Plume 

During the initial phases of site clean-up, an area was 

designated as a staging area for drum removal. Monitoring 

Well P-7 was installed to monitor the groundwater in this 

area. In September and December, 1985 volatile organics 

were detected in water sampled from this well at concentra

tions between the MDL and 1,048 ppb. Because this area is 

up-gradient of the site, and because it was used as a 

staging area during site clean-up, this contamination is not 

believed to be part of the contaminant plume emanating from 

the site. The actual zone of contaminated water monitored 

Colder Associates 



3 10 00 075 
April 1986 _70- 853-3079 

in this well is expected to be very local to the well. 

However, because the well is up-gradient of the SCR&D 

facility, the flow of contaminated groundwater will be 

through the site where it will join the contaminant plume. 

Samples from Monitoring Well P-17 were shown to be 

contaminated with organic compounds similar to those found 

in the downgradient contaminant plume. The total concen

tration of volatile organic compounds, as indicated by three 

samples, varied from the MDL to 1089 ppb. However, the 

contamination of groundwater at this location is not con

sidered to be part of the downgradient plume. Monitoring 

Well P-12 lies between the site and Well P-17. Although 

Well P-12 had 60 ppb of tetrachloroethylene in the September 

sampling, no volatile organic contaminants were detected 

above MDL by the December sampling. Consequently, Well P-12 

is believed to be clean. It is possible, but unlikely that 

contamination could reach Well P-17 without also being 

detected at Well P-12. A more likely reason for the con

tamination at Well P-17 would be the drainage ditch that 

runs from near the site to the Well P-17 area. Contaminated 

surface water could have flowed down this ditch to the 

vicinity of VJell P-17 where it infiltrated into the 

groundwater. Another possible source of contamination is 

Bluff Road itself. A spill along the roadway in the 

vicinity of Well P-17 could account for the contamination. 

Additional investigation in this area is recommended. 

Monitoring Well P-18 was found to be contaminated with 

the volatile organic compounds which were commonly found in 

the contaminant plume. The total concentration of volatile 

organics was between 1000 ppb and 1500 ppb. Although a 

finger of contaminated groundwater migrating from the site 

to Well P-18 is possible, it is unlikely that this is the 
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case. The well itself is not down-gradient from the site 

and lies roughly 1000 feet from the center line of the plume 

in a direction roughly perpendicular to the direction of 

groundwater flow. Also, Wells BP-2 and P-8 are located 

between the site and Well P-18. Both these wells are 

essentially clean. Although at this time the relationship 

is only speculative, a logging road does run near this well, 

and may be potentially related to its contamination. 

Additional investigation in this area is recommended. 

15.4.3 Deep Strata 

The deep strata present in the study area consist of 

the Black Mingo and Middendorf Formations. The strata were 

penetrated by Wells DW-1, DW-2 and DVJ-3 which were screened 

below the clay layer present at the top of the Black Mingo 

Formation. Groundwater samples collected from these wells 

in the Spring of 1985 did not detect any volatile organic 

compounds. Therefore, the strata being monitored are cur

rently considered to be uncontaminated. Further, the clay 

layer at the top of the Black Mingo Formation is apparently 

present throughout the study area and significantly re

stricts, but does not totally prevent the downward flow of 

contaminated groundwater. However, the major water supply 

aquifer of the Middendorf Formation is not considered to be 

in jeapordy of contamination from the former SCR&D site at 

this time. 
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The abbreviations and terms commonly employed on each 
Boring Log, on the Figures, and in the text of the re
port, are as follows: 

c 
CA 
F 
FRAG 
M 
MIC 
NP 
PH 
PM 

Coarse 
Casing 
Fine 

Fragments 
Medium 
Micaceous 
Non-plastic 
Pressure hydraulic 
Pressure manual 

RES 
RX 
SA 
SAT 
SM 
TR 
WL 
WH 

Residual 
Rock 
Sample 
Saturated 
Some 
Trace 
Water level 
Weight of hammer 

TERMS AND DESCRIPTIONS SAMPLE TYPES 

Soil Description Range of Proportion 

Trace (tr.) 
Little 
Some 
And 

Relative Density 
of Cohesionless Soils 

Very loose 
Loose 
Compact 
Dense 
Very dense 

Consistency of 
Cohesive Soils 

Very soft 
Soft 
Firm 
Stiff 
Very stiff 
Hard 

0 - 5 % 
5 - 12% 

12 - 30% 
30 - 50% 

N (blows/ft.) 

0 to 4 
4 to 10 

10 to 30 
30 to 50 
over 50 

Cu (psf) 

less than 250 
250 to 500 
500 to 1,000 

1,000 to 2,000 
2,000 to 4,000 

over 4,000' 

AS Auger Sample 
CS Chunk Sample 
DO Drive Open 
DS Denison sample 
PS Pitcher sample 
RC Rock core 
ST Slotted tube 
TO Thin-walled, open 
TP Thin-walled, piston 
WS Wash sample 

SOIL TESTS 

C Consolidation test 
CD Consolidated drained triaxial 
CU Consolidated undrained triaxial 
H Hydrometer analysis 
M Sieve analysis 
MH Sieve & hydrometer analysis 
U Unconfined compression 
UU Unconsolidated undrained triaxial 
V Vane Shear 

PENETRATION RESISTANCE 

standard Penetration Resistance, 
"N" = the number of blows required 
to drive a 2 in. OD splitspoon 
sampler one foot using a 140 lb. 
hammer falling 30 in^ 
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LIST OF SYMBOLS 

L GENERAL 

T = 3.1416 

e = base of natural logarithms 2.7183 
log, a or In a, natural logarithm of a 

logi,a or logo, logarithm of a to base 10 

t 

e 
V 

w 
M 

F 

time 
acceleration due to gravity 
volume 
weight 

moment 

factor of safety 

n. 
u 

c 

<r' 

T 

t 

t x . 

V 

E 

G 

K 

V 

STRESS AND STRAIN 

pore pressure 

normal stress 

normal effective stress (j is also used) 
shear stress 

linear strain 
shear strain 

Poisson's ratio (p is also used) 
modulus of linear deformation (Voungs 

modulus) 

modulus of shear deformation 

modulus of compressibility 

coefficient of viscosity 

h 

V 

i 

k 

J 

m. 

c. 
c, 
T. 
U 

(b) Consistency 

Wl. liquid limit 

Wf plastic limit 

Ip plasticity index 

Ws shrinkage limit 

IL liquidity index = {w — Wp)/Ip 

I c consistency index = {•WL — w)/Ip 

«nux void ratio in loosest state 

emin void ratio in densest state 

Dr relative density = (e„„ - «)/(em.. - «miB) 

(c) Permeability 

hydraulic head or potential 

rate of discharge 

velocity of flow 

hydraulic gradient 

coefficient of permeability 

seepage force per unit volume 

(d) Consolidation (one-dimensional) 

coefficient of volume change 
= -^e /{ l+e )^c ' 

compression index = —Ae/A logic <y' 

coefficient of consolidation 

time factor = cJ d- (d. drainage path) 

degree of consolidation 

III. SOIL PROPERTIES 

(a) Unit weight 

y unit weight of soil (bulk density) 

•f, unit weight of solid particles 
7w unit weight of water 
t t unit dry weight of soil (dry density) 
7' unit weight of submerged soil 

G, specific gravity of solid particles G, = 7,/7« 

e ' void ratio 
n porosity 
UP water content 

5 , degree of saturation 

•For the case of a saturated cohesive soil, ^a » 
as half the undrained compressive strength. 

(e) Shear strength 

Tf shear strength 

c' effective cohesion 

intercept 

• ' effective angle of f stress 

4>u 

s, 

terms of effective 

shearing resist
ance, or friction 

apparent cohesion' 
apparent angle of 

shearing resist
ance, or friction 

coefficient of friction 

sensitivity 

Tf = c' + a' tan *' 

in terms of total stress 
•»•/=£, + » tan 0a 

0 and the undrained shear strength r, = c, is taken 
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16.0 SUMMARY 

Golder Associates has completed a Remedial Investiga

tion at the former South Carolina Recycling and Disposal 

(SCRScD) facility on Bluff Road south of Columbia, South 

Carolina. Previous investigations of this facility were 

conducted by the U.S. Environmental Protection Agency (1980) 

and the South Carolina Department of Health and Environ

mental Control (SCDHEC) (1981). Wastes at the site were 

removed during 1982 and 1983, partly under the provisions of 

the Comprehensive Environmental Response and Liability Act 

(Superfund). Golder Associates, under contract to SCDHEC, 

began investigating the type and extent of soil and ground

water contamination at the facility in November, 1984. 

These investigations have been completed and the findings, 

presented in this report, are summarized below. 

Golder Associates has investigated the soil and lagoon 

conditions within the former SCR&D facility boundaries, and 

the groundwater conditions within and adjacent to the 

facility. These investigations show that there are six soil 

strata present at and near the facility. The uppermost 

layer, approximately 15 feet thick, is a fine sand with some 

silty clay or silt that becomes a silty clay with fine sand 

in the eastern portion of the study area. Below this lies a 

layer, approximately 35 feet thick, of fine to coarse sand 

with a trace of silt. This relatively clean sand has a 

hydraulic conductivity of approximately 4 x 10~ cm/sec and 

is the uppermost aquifer in the study area. The water table 

is encountered at a depth of about 5 feet to 10 feet below 

the ground surface. Flow in the study area is toward the 

east with gradients between 0.0050 and 0.0007. The estimated 

groundwater flow velocity is between 56 feet/month and 8 

feet/month. The clean sand is underlain by about 10 feet 

of gray to black plastic clay. Lab testing indicates that 
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this clay has a hydraulic conductivity of about 5 x 10"^ 

cm/sec. Therefore, the clay layer is effective in retarding 

the downward movement of groundwater. 

The plastic clay is underlain by three other deeper 

strata. The first is an interbedded sand and silty clay 

approximately 50 feet thick. This is underlain by another 

gray silty clay layer about 15 feet thick. The deepest 

layer is the a fine to medium sand with some silt of the 

Middendorf Formation. This deepest layer is a confined aqui

fer used for water needs throughout the Columbia region. 

Contamination assessments were made using the results 

of field observations and analyses on the above ground tank, 

soil, lagoon water, and groundwater samples. Chemical 

analysis indicates that the above-ground tank contains 

highly toxic sludge consisting primarily of 2-Chlorophenol 

and Phenol. Contact with this sludge would pose an immedi

ate danger to life or health. Soil contamination was 

indicated in each of eighteen borings made within the former 

facility boundaries and between the facility and Bluff Road. 

These borings suggest that on-site soil between the ground 

surface and the water table contains a number of volatile 

organic compounds. Water samples were taken from the on-site 

lagoon in both January and November 1985. Both samples 

indicated that volatile organic compounds were not present 

in concentrations above the Method Detection Limit. 

The extent of contaminated groundwater was investigated 

by installing 25 monitoring wells and drilling 10 additional 

test borings for organic vapor analysis. Three of the 

monitoring wells are screened in deep strata which underlie 

the black plastic clay. Analysis of water samples collected 
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from these deep wells in March, 1985 indicates that volatile 

organic compounds are not present above the Method Detection 

Limit below the clay aquitard. 

The 22 wells installed in the surficial sand aquifer 

indicate that chemical compounds are present throughout the 

thickness of the aquifer and are moving in the direction of 

groundwater flow. Analysis of water samples from Well BP-3, 

tip 3, for priority pollutants indicates that the compounds 

present in the groundwater are almost entirely volatile 

organics. The concentration of any individual volatile 

organic compound ranges from the Method Detection Limit to 

10,328 parts per billion (ppb). The total concentration of 

volatile organic compounds ranges from the Method Detection 

Limit to 45,295 ppb. The area where groundwater presently 

contains volatile organics lies east of the former SCR&D 

facility and is approximately 2300 feet long and 1000 feet 

wide. The plume tends to become wider at greater distances 

from the facility. The data also indicates that the back

ground water quality does not contain volatile organic 

compounds in concentrations above the Method Detection 

Limit. 

Based on the information obtained during our Remedial 

Investigation, Golder Associates recommends the following: 

1. Conduct a Feasiblity Study to evaluate and select 

remedial measures for use at this site. Because of 

the rapid groundwater movement in the surficial 

aquifer this study should be completed as soon as 

possible. 
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2. Measure the depth to groundwater in each monitoring 

well monthly to determine seasonal variation in 

water table. 

3. Analyze groundwater samples from Wells BP-1, BP-4, 

BP-5, P-7, P-8, P-10, P-13, P-14, P-16, P-19, P-20, 

P-21 and P-22 at least semi-annually for volatile 

organic compounds. 

Conduct additional investigations to determine the 

source and extent of contamination in the vicinity 

of Wells P-17 and P-18. These investigations may 

include additional borings, monitoring wells, soil 

and water sampling, determination of prior land use, 

or interviews with persons familiar with activities 

which have occurred in the area. The investigation 

of the area surrounding Well P-18 is especially 

important since, at present, there is no reasonable 

explanation for this contamination. 

GOLDER ASSOCIATES 

" ^ ' 7 ^ . 
Michael T. Feeney^JP.E, 
Senior Engineei 
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1 I.O 
( 1.0 

I f l l 01-2 
27-llir-85 

Ippli) 

( 1.0 

1 I.O 

1 1.0 

( 1.0 

i t.O 

( 1.0 

< l . f l 

1 1.0 

( 1.0 

( 1.0 

( 1.0 

i 1.0 

1 1.0 

I 1.0 

; 1.0 
i t.O 

( 1.0 

: 1.0 

i 1.0 

! 1,0 

1 1.0 

-. 1.0 

1 1.0 

( 1.0 

1 1.0 

. 1.0 ( 

. 1.0 < 
1 1.0 I 

i 1.0 

. 1.0 1 
1.0 

I f U 01-3 

27-11 jr-85 

l f ,b> 

1 1.0 

1.0 

1.0 

1.0 

1 1.0 

( 1.0 

1.0 

( 1.0 

( 1.0 

( 1.0 

< 1.0 

1.0 

t.o 
1.0 

( 1.0 

1.0 

1.0 

I.c 
( 1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

(v r^ ' I f f«fSf«7, ifSS HAH 5 ppp. 

flElO KAStPIIElIS 

SPEilfJf f o i D i i c n n n 1 ? ; -
5.7 

185 
5.0 J.5 0.3 



U.I T y 1^ 'H t ) 
TAnLE 2 

.rur'.MARY MF 

VOlJVTILE ORGAMIi- ANALYSI S OM GROUNDWATER 

(CONTINUED) 

R53- : i n7 ' . l 

o 
C \ 
CD 

o 

CD 

voiAir.i ncAmc coHPooirs 

^ f C l f l l 
4UII I0«1I( I : ; 

8f*.'f«f 

Bii (cmoitoBfrFiin f i i f s 

BtOIOFOII 

C«BOI Ifll/ICIilOlilOf 

dlOIOBEIlfHf 

CIlOHODl-tlOIOIIEIim 

CIlBDOdHME 

2 - r i l M O f I l l l l ' I H l t l l f t 

CllO»8fOP.i( 

OKKlOHOBIlOIOKEKIillf 

oKsiOAooiiioiiPiimiiiAm 

l.l-mCllOIIDEIflAlf 

l,2-01CHlO«BfII4lf 

l,|-JlCll8«C£I«l'lEllf 

l,2-BICI10«0P»0P/llf 

1,2-OlCl.lOIIOPIIOPUflf 

f M r i i f i 2 ( « f 

Afiirt sioiiof 

dfllU CllOSIOf 

Kfiii'ifif fiiomof 

M,2,2-rfri«no«ofri(«f 

Tfi(<iciiomFiyiri( 

lOtVfl f 

l,2-IliHS-BICH10/!Of7N)'lflf 

l. l . l-TIICHIOfOfrilHlf 

l , l ,2-mCHl0i ;0EIMIt 

imcHiomniiiH 

imciimonmomiiiAiii 

m n ciioiiiOF 

tnfs ciui 

'units csfir 

2MI*r-35 

(ppb) 

( 1.0 

< 1.0 

( I.O 

( 1.0 

( 1.0 
( 1.0 
( 1.0 
( 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

1 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

( 1.0 

< 1.0 

( 1.0 

( 1.0 

1 1.0 

l ) f « i CAl'.l 

•5 i i « - 5i iB" 

l ' - S f o - 8 5 

i p p b ) 

r o 
•If p i fs f i i . irss UAH ', ppb. 

FIElO «£«lI«fllflIS 

sffcific CBmaciinrr 
5.6 4.6 

70 
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TABLE 3 

SUMMARY OF 
HYDRAULIC CONDUCTIVITY VALUES 

853-3079 

W e l l No. 

BP-1 

BP-1 

BP-1 

BP-2 

BP-2 

BP-3 

BP-4 

BP-4 -1 

BP-5 

BP-5 -1 

P-7 

P -8 

P -9 

P-13 

P-13 

P-14 

P-15 

P-15 

W-6 

W-7 

W-8 

W-10 

W-1 1 

Sainple 

Sa-8 

Sa-11 

-

s a - 1 1 

• -

Sa-11 

Sa-10 

-

Sa-7 

-

-

-

-

Sa-9 

-

Sa-5 

Sa-4 

-

-

-

-

-

_ 

Depth 
( f t . ) 

1 8 . 5 - 2 0 . 0 

3 3 . 5 - 3 5 . 0 

4 5 . 0 - 4 7 . 5 

3 8 . 5 - 4 0 . 0 

4 5 . 0 - 4 7 . 5 

2 8 . 5 - 3 0 . 0 

3 3 . 5 - 3 5 . 0 

3 8 . 7 - 4 3 . 7 

1 8 . 5 - 2 0 . 0 

4 0 . 0 - 4 7 . 5 

4 . 7 - 4 5 . 2 

9 . 3 - 5 0 . 0 

9 . 3 - 4 9 . 8 

4 5 . 0 - 4 6 . 5 

8 . 9 - 5 0 . 0 

2 5 . 0 - 2 6 . 5 

4 0 . 0 - 4 1 . 5 

8 . 1 - 4 8 . 6 

9 . 5 - 1 2 . 0 

9 . 5 - 1 2 . 0 

9 . 5 - 1 2 . 0 

1 2 . 0 - 1 5 . 0 

9 . 5 - 1 2 . 0 

H y d r a u l i c C o n d u c t i v i t y 
( c m / s e c ) 

6 .8 X 10"^ 

22 .0 X 10~ 

3 .2 X 10 " ^ 

3 .6 X 10 " ^ 

3 .1 X 10 " ^ 

18.0 X 10 " ^ 

6 . 3 X 10"^ 

3 .2 X 10"2 

4 . 0 X 10"^ 

3 . 1 X 10"^ 

7 .0 X 10"^ 

3.5 X lO"'^ 

3 .4 X 10 " ^ 

13.0 X 10 " ^ 

2 .5 X 10 " ^ 

9 . 6 X 10 " ^ 

18.0 X 10~^ 

3 .2 X 10"2 

3 .2 X 10"^ 

2 . 4 X 10"^ 

3 .2 X .10 "^ 

4 . 6 X 10 " ^ 

3.0 X 10"2 

Method of Analysis 

Hazen 

Hazen 

Pump Test 

Hazen 

Pump Test 

Hazen 

Hazen 

Pump Test 

Hazen 

Pump Test 

Pump Test 

Pump Test 

Pump Test 

Hazen 

Pump Test 

Hazen 

Hazen 

Pump Test 

Pump Test 

Pump Test 

Pump Jest 

Pump Test 

Pump Test 
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CD 

r o 

TABLE 4 

SUMMARY OF SOIL PHYSICAL TEST RESLILTS 

(TNI 

O N 

C D 

C D 

C D 

n m 1 NG 

NO. 

RP- I 

BP-1 

BP-2 

BP-2 

BP-2 

BP-3 

BP-4 

BP-4 

BP-5 

BP-5 

P-8 

P-13 

P-13 

P-14 

P-16 

P-22 

P-22 

DW-1 

DW-2 

DW-3 

I.W-3 

T-6 

SAMPLE 

NO. 

8 

11 

4 

10 

11 

11 

10 

12 

7 

11 

9 

3 

9 

5 

3 

4 

5 

7 

7 

1 

4 

4 

SAMPLE 

DEPTH 

(FEET) 

1 8 . 5 - 2 0 . 0 

3 3 . 5 - 3 5 . 0 

8 . 5 - 1 0 . 0 

3 3 . 5 - 3 5 . 0 

3 8 . 5 - 4 0 . 0 

2 8 . 5 - 3 0 . 0 

3 3 . 5 - 3 5 . 0 

4 3 . 5 - 4 5 . 0 

1 8 . 5 - 2 0 . 0 

3 8 . 5 - 4 0 . 0 

4 5 . 0 - 4 6 . 5 

1 5 . 0 - 1 6 . 5 

4 5 . 0 - 4 6 . 5 

2 5 . 0 - 2 6 . 5 

4 9 . 5 - 5 0 . 9 

1 8 . 5 - 2 0 . 0 

2 8 . 5 - 3 0 . 0 

1 0 3 . 0 - 1 0 4 . 5 

8 4 . 0 - 0 5 . 0 

5 8 . 0 - 6 0 . 0 

1 1 0 . 0 - 1 1 0 . 5 

4 0 . 0 - 4 1 . 5 

WATER 

CONTENT 

(PERCENT) 

2 0 . 2 

2 1 . 8 

1 9 . 1 

1 2 . 9 

17 .1 

1 8 . 6 

2 1 . 3 

1 9 . 9 

2 6 . 1 

1 8 . 3 

2 4 . 0 

2 9 . 0 

L IQUID 

L I M I T 

(PERCENT) 

60 

60 

26 

PLASTIC 

L I M I T 

(PERCENT) 

35 

31 

17 

PERCENT 

PASSING 

#200 

0 . 9 

1.1 

1 9 . 2 

1 3 . 9 

7.7 

1.0 

1.0 

8 3 . 4 

2 . 2 

2 0 . 9 

1 4 . 2 

0 . 9 

1.8 

1 0 0 . 0 

4 8 . 0 

1 6 . 9 

1 8 . 5 

3 4 . 0 

9 4 . 7 

2 . 1 

0 . 6 

•^10 
(mm) 

0 . 2 6 0 

0 . 4 7 0 

<0 .001 

0 . 1 9 0 

0 . 4 3 0 

0 . 2 5 0 

< 0 . 0 0 1 

0 . 2 0 0 

0 . 0 4 1 

0 . 0 4 0 

0 . 3 6 0 

0 . 3 1 0 

< 0 . 0 0 1 

<0 .001 

< 0 . 0 0 1 

0 . 0 0 3 

< 0 . 0 0 1 

< 0 . 0 0 1 

0 . 4 2 0 

0 . 4 2 0 

SPECIFIC 

GRAVITY 

2 . 5 9 

2 . 6 2 

LABORATORY 

PERMEABILITY 

( c m / s e c ) 

9 . 4 X 1 0 " ^ 

8 . 6 X 1 0 " ^ 
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8 5 3 - 3 0 7 9 

TARI.'" "-• 

SUMMARY OF P I E Z O M F T H I C DATA 

ro 
ON 
CD 
CD 
O 

CD 

r o 

t i n «0. 

i - l 

• - 6 

'i--

1 8 

t - l 

l i - lO 

K - l l 

BP-1 s iaE-o«e 

BP-I B I O E - n i 

BP-I BUCH 

SP ; m 

bP-i B M m 

BP-I V l l l O l 

BP-I CFEIK 

BP-I BlOf 

BP-I OUAICf 

6P-I S t U i l l 

BP-2 B l O f - n i 

i P - . ' fll«« 

JP 7 «fO 

hf-: m f 
s e : l u i o i 
sp- i B s n i 
BP-2 B l l l f 

6P-2 0«Jl l6f 

BP-2 SCBf f I 

87 1-4 

BP-3-3 

6P-3-2 

S P - } - l 

BP-4-4 

BP-4-J 

6P-4 2 

BP-4-1 

BP-5-4 

8P-5-3 

BP-5-2 

BP-5-1 

PVC C4S1I6 

f i l M I I O I 

i f l - K J l l 

14 , \75 

135.83 

135.95 

I J t . . 3 l 

135.61 

136.45 

135.39 

140.06 

140.06 

140.06 

140.06 

140.06 

140.06 

140.06 

140.06 

140.06 

140.06 

139.13 

139.13 

139.13 

139.13 

119.11 

139.13 

139.13 

139.13 

139.13 

138.50 

138.50 

138.50 

138.50 

136.00 

136.00 

136.00 

136.00 

140.20 

140.21) 

140.20 

140.20 

tItOillO 

U I M I I O I 

l i i - i r s i i 

140.6 

135.3 

135.5 

135.7 

135.1 

135.5 

135.0 

138.2 

138.2 

138.2 

138.2 

138.2 

138.2 

138.2 

138.2 

138.2 

138.2 

137.1 

137.1 

137.1 

137.1 

137.1 

137.1 

137.1 

137.1 

137.1 

117.5 

117.5 

137.5 

137.5 

135.0 

135.0 

135.0 

135.0 

137.7 

137.7 

137.7 

137.7 

: - [Pi« Of OPEi 

J K I f S M I 

n i l 

1 1 . 0 - : : . 0 

9 . 5 - 1 2 . 0 

9 . 5 - 1 2 . 0 

9 .5 -12 .0 

9 . 5 - 1 2 . 0 

12 .0 -15 .0 

9 . 5 - 1 2 . 0 

10.0 

14.0 

l i . O 

}-4.0 

29.0 

34.0 

39.0 

44.0 

46.5 

7.5 

12.5 

17.5 

22.5 

27.5 

32.5 

37.5 

42.5 

45.0 

10 .2 -17 .7 

13 .7 -28 .7 

33 .9 -38 .9 

43 .3 -43 .3 

10 .0 -15 .0 

16 .5 -21 .5 

27 .5 -37 .5 

33 .7 -43 .7 

10 .0 -15 .0 

17 .5 -22 .5 

27 .6 -35 .1 

40 .0 -47 .5 

ofPii 10 BmrniHAUA i ton lOP oi P H CASim 
i n i 

M - r „ - S 4 .-4-Jff.-S5 13-Frb-S5 2 . - f tb-85 27-Fffb-35 14-l..,-85 15-«.r-85 20-B.r-85 27-Bir-85 28-lffr-85 

1 3 . o ; 

7.10 

7.23 

7..58 

6.13 

7.13 

6.38 

13.34 

7.20 

7.79 

l . i O 

6.33 

7.37 

6.85 

11.05 1 

11.05 1 

11.10 1 

11.10 1 

11.10 1 

11.30 1 

11.45 

10.35 

11.60 

1.50 

1.60 

11.50 

11.50 

11.60 

11.70 

11.80 

11.80 

11.30 

1 

1 

1.40 

1.40 

11.35 

11.30 

11.30 

11.25 

11.25 

11.20 

8.90 

8.90 

3.90 

8.90 

8.87 

3.85 

3.85 

8.85 

9.15 

9.05 

9.05 

8.20 

9.05 

9.10 

9.15 

9.00 

8.65 

3.55 

8.60 

8.60 

8.60 

8.75 

8.80 

8.80 

9.00 

9.15 

9.05 

9.05 

9.10 

9.05 

9.05 

9.05 

9.10 

9.15 

9.10 

9.10 

9.10 

9.10 

9.10 

9.10 

9.10 

10.82 

5.40 

5.63 

5.84 

4.08 

5.10 

4.95 



. l . i n u a r y I'^Hi, 

I f l l 10. 

TADI.K 5 

jllMMARY OF r i E Z C I M E T R I C I^ATA 
(CONTINUED) 

8 5 3 - 3 0 7 9 

PH CUSlIt 

E l lMI IOI 

(f i-pf ' .n 

tHOIIIO 

l l lUUdt 
i f j -H ; ! ) 

DEPIB Of OPfl 

:»usMi 
• f M i4-r fc-84 .•4-Jj;,-H5 

O f P I l ••; ESOHIDI^Iff FtOII TOP Of P H C A U U 

i l J ) 

l3-ffb-85 2;-ffb-85 ; 7 - f f r - f 5 14 «ir-J5 - « j r - 3 5 2 0 - I U r - 8 5 2 7 - l l i r - 3 5 2 8 - l l 4 r - 8 5 

P-S 

f -» 

P-I . j 

P-I I 

' • i : 
p- i i 

P-M 
P-15 

P - l » 

p - i ; 

P-13 

M 9 

p - : o 

p - ? i 

p - ; ; 

CJ-I 

Bii-i 

141.08 
142.70 
141.25 
141.32 
142.30 
140.37 
139.37 
142.69 
141.67 
140.53 

141.38 

137.39 

141.98 

140.95 

119.95 

141.67 

141.15 

139.39 

140.41 

139.90 

140.2 
139.9 
135.7 

I3S.5 

139.2 
137.9 

135.9 
139.6 

138.7 
137.4 

138.5 

134.2 

139.2 

137.6 

117.0 
117.7 

137.3 

136..' 
137.] 

117.* 

5.2 - 4'>.0 
4.0 - 4f.5 

t.O - 51.5 

4.5 - 5:.o 

5.5 - 51.5 
i.o - 5i,:-

4.0 - 50.0 
i.O - ' ! . ' . 

6.5 - 51.5 
6.0 - 49.; 

4.5 - 51.1 

5.7 - 19.0 

7.4 - 52.3 

6.0 - 49.7 

10.0 -50.0 

6.0 - 4'.2 
9.5 - 51.3 

83.0-115.0 

59.0-95.^ 

94.0-11; . : 
1 4 . 6 5 

1 4 . 5 5 

15.08 

CA 
CD 
CD 
CD 

CD 

ro 



ro 

TABLE 5 

iUMHAPV OF PJEZOMETRIC DATA 

(CONTINOi-P) 

Pl.' C/tSI*. 

Ull'<*110li 
i i^^ (,3, ..-I-Kili 29-nir-85 lO-4pr-85 74-Aft-»i 25-4pf-85 26-ipr-85 18-Sfp-35 C»-Dic-35 13-Ofc 

85 3-3079 

pfPii 70 immAV.A I tm IOP OI P H CASIAI 

i l U 

•85 20-0(0-35 

LO 
CTN 

CD 
CD 

CD 
\ 

l - l 

i - t 

»-.; 
• • 1 

t - t 

• - 1 0 

<- |J 

8P-1 t lO f -O l i 

J P i J i o i - r i i 

I f - I BIAU 

IP-I lEO 

tP-1 18011 

IP-I ) i n o i 
tP- l t B l f l 

BP-I J(0( 

IP-I 0I4ISE 

fiP-l SCIff i 

BP-2 l l U f - n i 

fiP-2 l l«C( 

IP-2 IED 

(P-2 m » 

IP-2 I f l l O l 

i f - ! M l » 
Sf-7 i l i l l 
BP-2 OtillOf 

IP-2 SCI t f l 

IP-3-4 

IP-3-3 

IP-3-2 

IP-3-1 

W-4-4 

8^-4-3 

IP-4-2 

1^4-1 

IP-5-4 

IP-5-3 

BP-5-2 

iP-5-1 

14.-.75 

135.83 

115.9J 

134.11 

I J I . t l 

IJC.45 

115.J« 

140.Ol 

140.0> 

140.0. 

140.Uo 

140.Ot 

140.0> 

140.0< 

140.06 

140.06 

140.K» 

139.IJ 

139.11 

119.13 

139.J3 

119.13 

139.13 

139.IJ 

139.13 

139.13 

138.50 

138.50 

138.51/ 

138.511 

l i t .O i l 

l l i .OO 

136.11/ 

136.01 

140.2u 140.20 

140.20 

140.20 

lO . j ; 

5.41-

5..3 

5.84 

4.08 

5.IK 
4.95 

8.70 

8.70 

B.lii 

8.6,' 

8.t<0 

9.00 

9.0i; 

9.00 

9.10 

9.10 

9.U' 

9.10 

9. I t 

9.10 

9.11/ 

9.05 

11.10 

5.48 

5.7? 

5.9. 

4.24 

5.22 

5.04 

i.85 

8.88 

8.87 

8.87 

8.81 

8.99 

y . i9 

9.24 

8.43 

9.14 

9.1? 

9.11 

9.11 

9.11. 

f.09 

9.25 

9.11 

7.48 

11.47 

5.77 

5.9? 

6.24 

4.60 

5.6l 

5.41 

9.35 

9.25 

9.25 

9.25 

9.30 

i:.55 

6.11/ 

6.30 

6.55 

4.o0 

5.7u 

5.3u 

8.97 

9.55 

9.65 i..'C 

4.67 

3.52 

3.72 

4.83 

4.60 

4.91 

2.8? 

3.70 

3.85 

7.61 7.79 

7.5? 

7.93 

7.97 

10.6? 

lO.iO 

ID.6i 

9.40 

9.IS 

9.35 

9.37 

9.40 

9.42 

9.40 

9.40 

7.59 

7.43 

7.96 

1.07 

5.46 

5.54 

5.55 

5.60 

10.71 

10.68 

to.JO 

to. 70 

9.70 

7.45 

7.50 

7.90 

7.90 

5.60 

5.70 

5.70 

5.75 

11.00 

11.00 

11.00 

11.00 

9.71 

9.7? 

9.6t 

5.86 

3.77 

9.31 

I.O] 

6.06 

3.90 

f . i t 



8 5 3 - 3 0 7 9 

TAHLF D 

.SUHnAHy OF PIEZIMETTRIC DATA 

I CONTINUED) 

• I I I nil. 

OEPIN 10 fCOUIDIHIEl FKOI IOP OF PH CASIH.: 

l l l l PtC C4il<6 
EIEMIIOII 
i f f - I S l i .•'9-Kjr-,~5 l i l - A i r - B i : 4 - A , r - B i i ' j - A f / S i 26-4pr-85 l8-.'.»p-85 06- I i f ( -85 l l -O f f -BS ?0-| i r t -85 

P-B 

P- ' 

P-IO 

P-IJ 

P 12 

p - n 
P I I 

P-15 

P l 6 

P-17 

p-ie 

p-19 

P-JO 

p- : i 

p-22 

143.06 

142.70 

141.25 

141.12 

142.10 

140.J7 

139.37 

142.69 

141.67 

140.53 

141.18 

137.39 

141.91 

140.95 

139.95 

141.6/ 

141.15 

11.65 

11.50 

12.15 

12.20 

13.40 

11.00 

10.Oi 

13.60 

13.35 

11.35 

12.55 

9.10 
9.07 

11.3? 

11.01 

12.18 

11.22 

8.89 

12.30 
12.24 

10.14 

11.?3 
6.57 

12.50 

12.05 

11.20 

1?.?6 

11.86 

9.26 

9.23 

10.63 

10.58 

12.05 

9.72 

9.58 

9,48 

10.78 

10.73 

12.30 
10.76 

8.73 

12.20 

12.1? 

9.38 

11.41 

6.43 
12.05 

11.97 

10.95 

12.07 

11.72 

OJ-1 

H -2 

01-3 

139.39 

140.41 

111.-)!,' 

14.55 

14.65 

15.08 

14.64 

14.76 

15.14 

14.94 

15.03 

15.37 

CD 

ro 

sff lEims ifioi 

>ll[ l iU(S: 

c^ 
CD 
CD 
CD 

1-24-85: IPI - t n C H P H l U PIIIP A f f m i H A m r 74 HOUS tAILl l I 

2-27-S5; tP7 - m m lAA»tl A f H O l l W U I 45 IJIOIfS, U l l t 11111 

Al 1.6 FI AUIA t n P I t i 

3-14-85: SP2 - IHIEI UKflS iffOIf I l l lUf r 

3-15-85: Ifl - uno iHAua 10 t m u i UUI niHfiiii com 
SP2 - I I T f l I f K l S 24 HOOIS A f U t Jtll I I F I I I C 
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1 n 0 J-A-L ± 
1 

m-
DATUM 

BORING LOG =JU ' " " ^ °̂ -
CE ELEV. 14n.4 p»n,c.. SCDHEC/BLUFF R O A D ^ S ^ 

MSL 1-22-85 

DRILL RIG. CME 55 
DATE STARTED 

DRILLING MCTiion HnlTow Stem Auopr 

DATE COMPLETED ^ ' 2 2 - 8 5 

ELEV. 
DEPTH 

DESCRIPTION 

Loose gray to red-brown f ine to 
medium SAMD , some s i l t . 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC 
XTT. 

REMARKS 

rtnr 
SM 

DO 

PTTT Bottom of hole 4.5 f t , 
HQ 

Organic Vapor Rdg. 

20 ppm 

10 ppm 

Job No. 

Scale -

8b3-3U/^.4" 
l " - 5 ' Golder Associates Drawn. 

Checked 

AES 
MTF 



3 10 0 0 i 1 0 

KIlRFArF Fl FV 1 dO R 

i MSL 
riATIlM 

npi i 1 Rift TMF 55 

BORING LOG - J ^ 
PRO0ECT^CDHECZM£F ROAD/S.C. 

SHEET, OF. 

DATE STARTED 
1-22-85 

DATE COMPLETED. 
1-22-85 

DRILLING METHOD-Hollow Stem Auqer. 

ELEV. 
DEPTH 

0.0 

TTir 

r5.5 

DESCRIPTION 

SAND & GRAVEL-FILL 
Orange-brown loose nne to medium 
SAND, some s i l t . 

Bottom of hole 5.5 f t . 

SM 

a 

SAMPLES 

DO 

DO 

nq 

HAMMER 
BLOWS 

PER 6 IN. 
REC. 

''ATT. 

REMARKS 

Organic Vapor Rdg. 

5 ppm 

3 ppm 

5 ppm 

Job No ^853-307q d 
Scale 1 " = 5 ' Golder Associates Drawn AES 

Checked w r 



3 10 0 0111 

•ACE ELEV. 

DATUM MSL 

BORING LOG - J l ^ 
_ pRo.iFrr SCDHEC/BLUFF ROAD/S.C. 

- DATE STARTED 

SHEET L OF. 

1-22-85 
OATE COMPLETED. 1-22-85 

DRILL Pif! Cf̂ E 55 DRILLING METHOD. 
Hollow Stem Auger 

ELEV. 
DEPTH 

DESCRIPTION 

SAND &^[^AVLL-HLL 

1 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC. 

'^ATT 

REMARKS 

0.0 
1.0 Orange-brown loose f ine to medium 

SAND, some s i l t . 

Organ ic Vapor Rdg. 

SM 
DO 

DO 

DO 

1 ppm 

1 ppm 

1 ppm 

-5.5 Bottom of hole 5.5 f t . 

Job Nn 853-.3n7q d 

Scoie ^ "=5 ' Golder Associates Drawn _ 

Checked 

AES 
MTF 



3 10 0 0112 

139.9 

DATUM 

'ACE ELEV 

MSL 

BORING LOG -JI^^ 
SCDHEC/BLUFF ROAD/S.C, 

PROJECT -̂  
DATE c:TAPTrp 1 -22-85 

SHEET 1 OF. 

DATE COMPLETgn 1-22-85 

DRILL RIP! r.MF 55 DRILLING MCTiinn H n l l " ^ Stem Auaer 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC. 
'ATT 

REMARKS 

0.0 
ITU" 

TOPSOIL 
Loose orange-brown nne to medium 
SAND, some s i l t . 

Organic Vapor Rctg. 

SM DO 

DO 

DO 

<1 ppm 

<\ ppm 

4 ppm 
5.5 Bottom of hole 5.5 f t , 

Job No. fi5q-^n7Q d 

Scale _ ^ _ Z 2 Golder Associates Drown . 
Checked 

AES 
MTF 



3 1Q 0 0 1 1 3 

nnr 

lURFACE ELEV. 

ATUM MSL 

138.7 

DRILL RIG. 
CME 55 

BORING LOG - i l ^ 
SCDHEC/BLUFF ROAD/S.C, 

PROJECT 

DATE STARTED 1-22-85 

SHEET OF. 

DRILLING METHOD. 
Hollow Stem Auger 

DATE COMPLFTFn 1-22-85 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

SAND F. nRAVFI-FTI I 

1.0 Loose ye l low-brown f i n e to mediurr 
SAND, some s i l t . IsM 

Organic Vapor Rdg, 

DO 

DO 

HQ 

2 ppm 

1 ppm 

1,5 ppm 

h 5.5 Bottom of hole 5.5 f t . 

T ^ Job Mo 85.3-3n7Q 4 

s ^ . i . T ' = 5 ' Golder Associates Drawn. 
Checked MTF 



3 10 001 1 4 

URFACE ELEV. _ 

ATUM '"^SL 

BORING LOG - J ^ 
_ PPnic^T SCDHEC/BLUFF ROAD/S.C, 

SHEET. OF. 

nnr 

DATE STARTED :2?-a5 OATE COMPLETFn 1-22-85 

DRILL RIG, CME 55 

ELEV. 
DEPTH 

1.0 

6.5 

8.0 

DRILLING METHOD_Jl2lI°l=L_SterrLiu2eL 

DESCRIPTION 

î AND !i (ikAVLL-l-iLL 
Loose ye l low-brown f i n e to medium! 
SAND, some s i l t . 

Firm ye l l ow-g ray to brown f i n e 
-SAND, some silty day. /-
Bottom of hole 8.0 ft. 

SM 

^ 

SAMPLES 

DO 

in 
DO 

DO 

HAMMER 
BLOWS 

PER 6 IN. 
REC 

/ A T T 

REMARKS 

Organic Vapor Rdg. 

4 ppm 

6 ppm 

10 ppm 

1 ppm 

Job No. 

Scale — 
^ 

.3n7q d Golder Associates Drawn 

Checked 

IET 
BTF 



3 10 OO'i ! 5 

nnr 

SURFACE ELEV. _ 

'DATUM ^ ^ 

DRILL Rifl CME 55 

140.6 
BORING LOG — ^ I Z — 

SCDHEC/BLUFF ROAD/S.C, 

SHEET. OF. 

— PROJECT. 

DATE STARTED 

DRILLING METHOD. 

1-22-85 

Hoi low Stem Auger 
DATE COMPLETFn 1 - 2 2 - 8 5 

ELEV. 
DEPTH 

DESCRIPTION 

iiAfJD ^ GRAVLL-FILL 

o 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC. 

'ATT 

REMARKS 

- 1.0 

10.0 

15.5 

Loose orange brown f ine to mediurr 
SAND, some s i l t . SM DO 

DO 

DO 

DO 

DO 
Compact l i g h t gray to orange 
brown f i rm SAND, some s i l t y 
d a y . SC DO 

DO 

Bottom of hole 15.5 f t . 

Organic Vapor Rdg, 

20 ppm 
35 ppm 

40 ppm 

50 ppm 

35 ppm 

20 ppm 

70 ppm 

-JET Job No. 853-3079.4 
Scale 1 " = 5 ' Golder Associates Drown. 

Checked 
wr 



6 I U [J [j i 1 5 

BORING LOG — ^ SHEET L OF. 

"URFACE ELEV. 140.3 

^ATUM 
MSL 

"O" 
TTJy 

DRILL Pir; CME 55 

ELEV. 
DEPTH 

- 11 .0 

12.5 

• 

p p n i c . . SCDHEC/BLJJ.FF ROAD/S.C. 

DATE STARTED ' ^ -23-85 QATE COMPLETFn 1-23-85 

DRILLING METHOD Hol 1 OW Stem Auqer 

DESCRIPTION 

SAND & GRAVEL-FILL 

Loose orange brown f i n e to medi 
um SAND, some s i l t . SM 

Compact l i g h t gray t o orange^ 
brown moist f i n e to medium SAND,̂  
kome s i 1 ty c1 ay . 

Bottom o f hole 12.5 f t . 

SC 

8 

SAMPLES 

DO 

DO 

DO 

DO 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

RECy 
/ATT 

Organic Vapor Rdg 

3 ppm 

3 ppm 

REMARKS 

4 ppm 

25 ppm 

Job Nn 853-3079.4 
Scale 1 " = 5 ' Golder Associates Drown 

Checked 

AES 
MTF 



3 10 0 0117 

^ F D 

URFACE ELEV. . 

MSL 

140.4 
BORING LOG — ^ l i — 

SCDHEC/BLUFF ROAD/S.C, 

SHEET OF. 

DATUM 

DRILL RIG. CME 55 

PROJECT. 

DATE STARTED 
1-23-85 DATE COMPLETFD 1 - 2 3 - 8 5 

DRILLING METHOD. 
Hollow Stem Auger 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC 

/ A l 'ATT 

REMARKS 

0.5 

: 8.5 

- IO.O 

SAND & GRAVEL-FILL 

Loose yellow-brown f ine to medi 
um SAND, some s i l t . 

SM 

Compact l i g h t gray to orange-
brown f ine to medium SAND, some 
s i l ty clay. 

Bottom of hole 10.0 f t . 

SC 

DO 

DO 

DC 

Organic Vapor Rdg, 

50 ppm 

35 ppm 

40 ppm 

J 

Job No. 

Scale — 

8bJ-3U79.4 
1"=5' Golder Associates 

Drown AFS 

Checked MTF 



3 .8 

SHEET ^ OF L 

RFACE ELEV 

5;TUM 

DRILL Rif; CME 55 

BORING LOG ^ H l f — 
PROJECT_SCDHECZgM-^ Rd. /S.C. 

DATE STARTED ^2/3/85 QATE COMPLETED 12/3/85 

DRILLING METHOD_JloIl°i!LStem_Auseii 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC/ 

/ATT 

REMARKS 

0.0 Refer to Boring ST9 for 
stratigraphy. 

- 7.0 Bottom of Hole at 7.0 ft. 

TO 

TO 

TO 

f ^ - ^ ^ 0 . : 

0/2.C 

l.^l, 2. 

Job No. _ 853-3079 
Scale l-" = 5' Golder Associates Drawn 

Checked 

KJB 
MTF 



'• '.•• . u I ! 9 

«K 
BORING LOG 

STIO SHEET ^ OF L 

URFACE ELEV. . 

MSL 

138.5 

JATUM 

DRILL prr; CME 55 

_ rrrnirrT "^cnHFr^Ri iiFF ROfln/^ r 

i - ^3-85 5ATE coMPLFTFn 1-23-85 DATE STARTED 

_ DRILLING METHOD Hol 10W Stem Auqpr. 

ELEV. 
DEPTH 

DESCRIPTION 

Loose light brown fine to medium 
SAND, some silt. 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC.y 
' A T T 

REMARKS 

070 
SM 

- 9.0 
10.0 

Compact l i g h t gray medium to fin^SC 
SAND, some s i l t y d a y . 

Bottom of hole 10.0 f t . 

DC 

DC 

DC 

Organic Vapor Rdg, 

90 ppm 

45 ppm 

50 ppm 

Job No. 
<ie:a\n 1"=5 

853-3079.4 
Golder Associates Drawn. _A£S_ 

Checked MTF 



3 10 00120 

URFACE ELEV. _ 

MSL 

138.0 
BORING LOG - ^ l i ^ 
PROJECT_SCDHE_C/BLUfLRD-/S-C. 

SHEET—! OF L 

)ATUM _ 

DRILL RIG P-^^ 5^ 

DATE STARTED 
1-23-85 

DATE COMPLETED. 
1-23-85 

DRILLING METHOD. 
Hollow Stem Auger 

ELEV. 
DEPTH 

DESCRIPTION 

S 
q 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN, 
REC/ 

/ A T T 

REMARKS 

- 0.0 

- 8.5 

10.0 

Loose orange-brown f ine to 
medium SAND, some s i l t . SM 

JX 

LJK 

Compact l i g h t gray medium to 
f ine SAND, some s i l t y clay wi th 

\gray lenses. 

Bottom of hole 10.0 f t . 

SC .DC. 

Organic Vapor Rdg, 

40 ppm 

10 ppm 

30 ppm 

"AET Job No. 

Scale — 

853-3079.4 
r'=5 Golder Associates Drawn _ 

Checked wr 

file:///gray


3 10 00121 

SHEET _ i _ _ OF L 

fACE ELEV. _ t . 

DATUM 

DRILL fif^ ^ ^ ^ ^^ 

BORING LOG J U L L -
cR̂ ,rp.r -^rnHFr/Rluff Rd./S.C. ^ _ ^ ^ ^ ^ ^ 

DATE STARTED ^ 2 / 3 / 8 5 QATE COMPLETEn 1 2 / 3 / 8 5 

DRILLING METHOD Ho110W Stem Auger 

- 2.5 

ELEV. 
DEPTH 

DESCRIPTION 

0.0 

- 5.0 

Dark brown fine SAND, little silt 

Orange-brown fine SAND, some 
clayey silt 

Bottom of Hole at 5.0 ft. 

SP-
SM 

SC 

SAMPLES 

TO 

TO 

HAMMER 
BLOWS 

PER 6 IN. 

RECy-
/ A T T 

TTJT' 

1.9/ 
2.0 

REMARKS 

Job Nn 853-3079 
Scole 1 " = 5 ' Golder Associates Drawn. 

Checked 

KJB 
MTF 



3 10 0 0 1 2 2 

URFACE ELEV. 

BORING LOG J T U - B 
ppnip^T ^ r n M F f / R l u f f R d . / S . C . 

SHFFT 1 OF L 

DATUM DATE ^TArTTrn 1 2 / 3 / 8 5 DATE COMPLFTFD 1 2 / 3 / 8 5 

DRILL RIP! CME 55 DRILLING MCTiinp H n l l o w Stem Auaer 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC 
/ A T T 

REMARKS 

0.0 

3.0 

M) 

Dark brown fine SAND, little silt 
SP 
SM 

TO 

Bot tom o f Hole a t 3 . 0 f t . 

1.8/ 
2.q 

Job Nn 853-3079 

Scale 1 " = 5 ' Golder Associates Drawn KilR 
Checked MTF 



3 1 0 0 0 1 2 3 

^ ^ ^ R F A ( 

^ ^ A T U M 

RFACE ELEV 

MSL 

137.2 

DRILL RIG. 
CME 55 

BORING LOG - J l ^ — 
PROJECT SCDHEC/BLUFF_^AO/S.C, 

DATE STARTED 

SHEET. OF, 

1-23-85 

Hollow Stem Auger 
DRILLING METHOD • 

DATE COMPLETED. 
1-23-85 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC 

/ A T T 

REMARKS 

: 0 . 0 

- 2 . 5 
- 3 .5 

- 9.0 

» 
FTTT 

Loose ye l l ow-g ray f i n e to medium 
SAND, some s i l t . SM DO 

Loose dark gray f i n e t o medium 
\SAND, some s i l t . / 

L i gh t gray to orange-brown f i n e 
t o medium SAND, l i t t l e s i l t y 
c l a y . 

SM Ai 

SP 
SM 

DO 

L igh t t o dark gray medium t o 
. f i ne SAND, some s i l t y c l ay . 

DO 

SC 

DO 
Bottom or hole ib.u r t . 

O r g a n i c Vapor Rdg, 

75 ppm 
10 ppm 

60 ppm 

45 ppm 

40 ppm 

"AET Job Nn 8 5 3 - 3 0 7 9 . 4 
Scale 1 " = 5 ' Golder Associates Drown. 

Checked MTF 

file:///SAND


3 : 0 0 0 1 9 4 

-ACE ELEV. _ 

DATUM M5.I 

141.2 
BORING LOG - S T i j — 

SCDHEC/BLUFF ROAD/S.C. 

SHEET 1 O F ^ 

PROJECT. 

DRILL RIG. 
CME 5 5 

DATE STARTED ___L:22 iJ l3 DATE COMPLETED __L^:22=E5-

DRILLING METHOD. 
Hollow Stem Auger 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC/ 

/ A T T 

REMARKS 

- 0.0 

- 2.0 

8.5 

10.0 

SAND & GRAVEL-FILL 

Loose brown to gray-brown f ine 
to medium SAND, some s i l t . 

Compact yellow-brown medium to 
f ine SAND, some s i l t . 

Bottom of hole 10.0 f t . 

DO 

DO 

SM 

SM DO 

Organic Vapor Rdg. 

20 ppm 

40 ppm 

40 ppm 

Job No. 853-.3n7q d 
Scale 1 " = 5 ' Golder Associates Drown. AES 

Checked MTF 



3 10 0 0 i 2 S 

^URFACE 

DATUM 

DRILL RIG 

Fl FV 

MSL 
CME 

141 

55 

0 
BORING LOG - J ^ — 

SCDHEC/BLUFF ROAD/S.C. 
PROJECT •? 

SHEET. OF. 

ELEV. 
DEPTH 

DATE STARTED 
1-23-85 DATE COMPLFTFr^ 1 - 2 3 - 8 5 

DRILLING MCTIIOP H o l l o W S t e m A u q p r 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC/ 

/ A T T 

REMARKS 

- 0.0 

1.5 

XT 

- 8.5 

10.0 

SAND & GRAVEL-FILL 

Red brown f ine to medium SAND, 
l i t t l e s i l t . 

DO 

Loose yellow-brown f ine to medi 
um SAND, some s i l t . SM m 

Organic Vapor Rdg. 

25 ppm 

70 ppm 

Compact yellow brown to l i g h t 
gray medium to f ine SAND, some 

^ i l t y c lay. 

Bottom of hole 10.0 f t . 

SC DO 50 ppm 

_L 

Job No. 

Seala 1 "=5 

853-3079.4 Golder Associates Drown. AES 
Checked 

"MTT" 



3 10 00126 

URFACE ELEV 

MSL 

141.2 
BORING LOG STI 5 SHEET. OF. 

PROJECT. 
SCDHEC/BLUFF ROAD/S.C, 

r"?3" 

ELEV. 
DEPTH 

-inr 

- 8.5 

15.0 

ATUM _ 

DRILL RIG^__CMI_15_ 

DATE STARTED 

DRILLING METHOD 

1-23-85 DATE COMPLETFn 1-23-85 

Hollow Stem Auger 

DESCRIPTION 

Red-brown f ine to medium SAND, 
l i t t l e s i l t -F ILL 

5P-
5M 

Loose yellow-brown t ine to med-
ium SAND, some s i l t . SM 

Compact light gray to orange 
brown medium to fine SAND, some 
silty clay. 

Bottom of hole 15.0 ft. 

SC 

S 
u. 

Q 

SAMPLES 

DO 

DO 

DO 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

Organic Vapor Rdg, 

10 ppm 

10 ppm 

20 ppm 

10 ppm 

Job Nn R^^-^n iQ 4 

Scale. 1"=5 Golder Associates Drawn. 
Checked 

AES 
MTF 



3 10 0 

140.1 
URFACE ELEV. , 

'ATUM ^̂ SL 

BORING LOG —HI^— 
SCDHEC/BLUFF ROAD/S.C. 

PROJECT 

SHEET _ 1 OF L 

DRILL RIG. 

ELEV. 
DEPTH 

DATE STARTED 1-23-85 OATE COMPLETFn 1 - 2 3 - 8 5 -

CME 55 DRILLING METHOD Hollow Stem Auqer 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC 
/ A l ATT 

REMARKS 

"THT 

8.5 

15.0 

Loose yellow-gray to orange-
brown f ine to medium SAND, some 
s i l t . DO 

Compact orange-brown to l i g h t 
gray medium to f ine SAND, some 
s i l t y d a y . 

Bottom of hole 15.0 f t . 

SM DO 

Organic Vapor Rdg, 

20 ppm 

30 ppm 

DO 40 ppm 

SC 

DO 

Job Nn 8 5 3 - 3 0 7 9 . 4 

Scale 1 ' ~^ 
Golder Associates Drown _ 

Checked 

AES 
MTF 



3 1 0 0 0 •) 2 8 

m 
ELEV 
DEPTH 

nnr 

SURFACE ELEV. . 

ATUM ^ISL 

DRILL Riff CME 55 

138.9 

6.5 

9.0 

- 11.5 

î  

BORING LOG — i H ^ 
PROJFPT SCDHEC/BLUFF ROAD/S.C. 

DATE CTApTpn 1 -23-85 

SHEET _J OF—L 

OATE COMPI FTFn 1-23-85 

DRILLING METHOD H o l l o w Stem Auqer 

DESCRIPTION 

Waste l i m e - v e r y s o f t l i g h t g ray 
CLAY. 

S t i f f medium gray CLAY, and 
f ine sand. 

Compact l i g h t gray medium to 
f ine SAND, some s i l t y c lay. 

Bottom of hole 11.5 f t . 

CL 

SC 

SAMPLES 

DO 

DO. 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

Organic Vapor Rdg, 

1 5 ppm 

40 ppm 

4 ppm 

Job Nn 853-?n7q d 

Scale 1 " = 5 ' Golder Associates Drown. 
Checked 

AES wr 



3 10 00129 

URFACE ELEV. _ 

MSL 

137.9 
BORING LOG _ST19__ 
PRn..FrT SCDHEC/BLUFF ROAD/S.C. 

SHEET OF. 

ATUM 

ELEV. 
DEPTH 

0.0 

- 7.5 

9.5 

15.0 

DATE STARTED 
1-23-85 DATE COMPLETED. 1-23-85 

DRILL pir; CME 55 DRILLING MrTiinn Hnl ln '^ ^^^^ Auf^Pr 

DESCRIPTION 

Loose orange-brown f i n e to 
medium SAND, some s i l t . 

Compact l i g h t gray medium to 
f i n e SAND, some s i l t y c l a y . 

Loose l i g h t gray medium to 
coarse SAND, some s i l t . 

Bottom o f hole 15.0 f t . 

SN 

SC 

SN 

SAMPLES 

m 

DO 

DO 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

Organic Vapor Rdg, 

30 ppm 

40 ppm 

70 ppm 

25 ppm 

Job No 853-?n7Q 4 
1 ii-c: I 

Scale ' "^ Golder Associates Drawn. 

Checked 

AES 
MTF 



3 10 00130 

Appendix A-2 

Borings for Well Installations 



3 10 0 0131 

Appendix A-2 

Borings for Well Installations 



0 ^10132 

^ ^ D 

URFACE ELEV. 

'DATUM 

138.3 
BORING LOG — ^ ^ ^ ^ 

SCDHEC/Bluff Road/SC 

SHEET _ L OF. 

MSL 
— PROJECT. 

DRILL RIG. 
CME 55 

DATE STARTED. 

DRILLING METHOD. 

2-12-85 

Hollow Stem Auger 
DATE COMPLETED 2-13-85 

ELEV. 
DEPTH 

138.31 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC. 

/ A l ATT 

REMARKS 

UTU 

133.3 
5.0 

i24.3 
14.0 

103.3 

35.C 

100.8 

Gray to Qî ay-brown f ine to medium 
SAND, l i t t l e s i l t . SP-

SM 

Compact Drown and tan fine SAND, 
some silty clay. 

9 

10 

DO 10-4-5 

DO 4-5-5 
SC DO 

10 

14" 

DO 4-5-5 

DO 5-6-8 

DO 1-1-1 

Compact to loose tan fine to 
medium to fine to coarse SAND, 
little to trace silt, strata be
comes cleaner and coarser with 
depth. 

DO 2-3-4 

18 DO 7-8-10 

SPl 
SM 
to 
SP 

DO 

10 DO 

11 DO 

See Description on Sheet 2 

18/18 

24/24 

24/24 

18/18 

18/18 

12/18 

0/18 

•̂ -7 c; Continued on sheet 2 
' 853-3079 

Splitspoon driven 
additional 6" to in
crease sample recov-
prv. , 

Job No. 

Scole 1" = 5' Golder Associates Drown _MI£_ 

Checked ML. 



10 0 0 1 3 3 

SURFACE ELEV. 

DATUM MSI 

138 3 

BORING LOG J ^ 
SCDHEC/Bluff Road/SC 

SHEET OF. 

— PROJECT. 

DRILL R I G _ C M £ _ 5 S . 

— DATE STARTED 

— DRILLING METHOD 

2-12-85 

Hollow Stem Auger 
DATE COMPLETED 2 - 1 3 - 8 5 

ELEV. 
DEPTH 

100.8 

DESCRIPTION 8 
I k 

i 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

- 3 7 . 5 Loose light gray to 
SAND, little silt. 

buff fine 

^ DO .17" 
SP 
SM 

90.8 
47.5 

88.8 

\ lery stiff light gray SILTY CLAY 
to black plastic CLAY, some fine 
sand. 

CH 

50.0 Bottom of Hole at 50.0' 

13 DO 
I 

14 DO 

15 DO 
Splitspoon driven 
additional 6" to 
increase sample 
recovery. 

monitoring well 
was installed in 
this boring. Refer 
to Monitoring Well 
Log for details. 

Job No 853-3079 
Srom 1 " ^ 5 ' Golder Associates Drown. 

Checked 

MTF 

MTF 

file:///lery


3 10 0 0 'I 3 4 

URFACE ELEV. 137 •2_ 

ATUM M.SI 

BORING LOG - § ^ 
SCDHEC/Bluff Road/SC 

SHEET ^ OF L 

PROJECT. 

DATE STARTED i l l i i ^ DATE COMPLETED J l l ± 8 5 _ 

DRILL RIG Cfif. ^5 DRILLING METHOD 
Hollow Stem Auger 

ELEV. 
DEPTH 

137. 2 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC . C / 
/ATT 

REMARKS 

- 0,0 

132.2 
5.0 

124.'/ 
12,5 

i> 
99. 7, 

Loose to compact brown fine SAND 
and siIty clay. SC 1 DO 1-3-4 8/18 

13 DO 3-5-8 6/18 

Compact tan and brown fine SAND, 
some silt. 

SM 18 DO 11-8-10 18/18 

30 3-4-5 12/18 

DO 2-3-5 15/18 

Loose tan fine to medium SAND, 
little silt. 11 DO 3-5-6 18/18 

11 DO 5-5-6 18/18 
5P-
5M 

10 DO 3-4-6 18/18 

DO 0/18 

10 DO 18/18 
* Splitspoon driven ~ 
additional 6" to in- ; 
crease sample recover-

J 7 . f i r . n n r i n i i P d nn "^liPPt 9 

Job Nn 85_3_-.?n7q 
Golder Associates 

Drown MTF 

Checked MTF 

http://J7.fi


JJRFACE ELEV. 

MSL 

3 10 00135 

1 ^ 1 ^ rn- irrT S^PHFr/R^"^^ Rn^H/sr 

BORING LOG i ^ SHEET. OF. 

ATUM 

DRILL RIG. 
CME 55 

DATE STARTED 2.-14-85- OATE COMPI FTFn 9 - 1 d - « t ; 

DRILLING METHOD H o l l n W StPm Al lQPr 

ELEV. 
DEPTH 

99. 7 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER E IN. 
REC/ 

/ A T T 

REMARKS 

- 37,5 Loose tan fine to medium SAND, 
little silt. 

SP' 
SM 

11 18/18 

25 12 17-14-15 0/18 

9Q.7 
46.5 

88. 2 

\ lery stiff gray SILTY CLAY, 
little fine sand. 

CH 

86 13 16-36-50 18/18 

\r 
49.0 Hole terminated at 49.0 * Splitspoon driven 

an addit ional 6" to 
increase sample 
recovery, 

A monitoring wel 1 was[ 
ins ta l led in th is 
boring. Refer to 
Monitoring Well Log I 
for de ta i l s . 

jobNo._85M071 

Scole ^ _ _ l 2 _ _ _ 
Golder Associates Drown MTF 

Cheeked MTF 

file:///lery


feCURFAC 

V H T A T U M 

DRILL F 

ELEV. 
DEPTH 

137,5 
. 0,0 

:135.0 
. 2.5 

- 127.5 
. l U . U 

22.5 
. ib .u 

I 

h 100.0 
3 / . b 

Job No. 

Scole _ 

E E 

M 

;iG 

> -
o 
-1 a. 
H' < 
a: 
t-
n 

3 10 00136 ^ ^ 
BORING 

•IFV 1 3 L 5 PR'^.IFrT 

LOG ^ ' - ' 
c r n u c r / R l „ f f BnadZiC 

1̂= . DATE STARTED _ 

CME 55 PPII 1 ifgfi i^pTurt 

DESCRIPTION 

Brown f ine SAND, some s i l t . 

Brown f ine to medium SAND, some 
clayey s i l t . 

Tan f ine to medium SAND, some 
s i l t . 

Tan to buff f ine to medium SAND, 
trace si I t . 

/ \ - ] S - 9 i ^ r^ATc 

n H n l l n w .«;t.PJn_.Aiinor 

COMPL 

• " 

u i 
<n < 
-1 
u 
o u 

z 
3 

SM 

SC 

SM 

SP 

8 
IL. 

1 
a 

6 

14 

-

11 

7 

7 

7 

6 

1 

-

SAMPLES 

a: 
Ul 

s 
3 
Z 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

w 
O L > 

DO 

DO 

DO 

DO 

DO 

DO 

DO 

DO 

DO 

DO 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

3-3-3 

3-6-8 

5-6-5 

3-4-3 

3-3-4 

2-3-4 

3-3-3 

- -

- -

REC./ 
/ATT 

18/18 

15/18 

24/24 

12/18 

18/18 

18/18 

15/18 

0/18 

18/lft 

18/18 

12/18 

SHEET ^ np 2 

^TP„ 4-16-85 

REMARKS 

* . 

• 

* Splitspoon driven -
addit ional 6" to -
increase sample " 
recovery. 

Continued on Sheet 2 
853-3079 _ . . . . ^ nrn»n MTF 

I'.S' Golder Associates : : ; _ MTF 



3 10 00137 

^ ^ A 

RFACE ELEV. 137 ^ 

ATUM MSI 

BORING LOG - H i l 
SCDHEC/Bluff Road/SC 

SHEET. OF. 

DRILL RIG CMF 5.5 

PROJECT. 

DATE S T A R T E D - ^ DATE COMPLETED l l l ^ I ^ 
Hollow Stem Auger 

DRILLING METHOD — . 

ELEV. 
DEPTH 

100.0 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC/ 

/ A T T 

REMARKS 

- 37.5 Tan to buff fine to medium SAND, 
trace silt. 

12 DO 

12 Ki 

SP 
JA M 

15 DO 

90.1 16 16 DO 6-10-6 
47,4 
88.5 

Firm gray CLAY, some fine sand. 
CH 

-49,0 Bottom of Hole at 49.0' 
17 DO 

3/3 

Sample 13 taken fronu 
washings. 

18/18 

10/18 

18/18 

6/6 

* Splitspoon driven 
addit ional 6" to 
increase sample 
recovery. 

\ monitoring well wasi 
insta l led in th is 
:or ing. Refer to 
"lonitoring Well Log 1 
for de ta i Is . 

Job No. 853-3079 
Scale - I -̂  

Golder Associates Drown MTF 

Checked MTF 



1 SURFACE E 

^ ^ K A T U M 

DRILL RIG 

ELEV. 
DEPTH 

134.9 

: 0,0 

-126.9 
^ 8 , 0 

^ ^ 

1 

m i 

" l 9 . 9 
- 15.0 
-

^ 9 9 . 9 
^35.0 

- 97.4 

O 
-1 
0. 

^̂  < 
a: 
K 

3 ' 0 00- 68 
BORING 

•FV 134.9 .._. p^^^^^^ 

CME 55 

DESCRIPTION 

Brown and l i g h t gray f ine SAND 
and s i I t y clay 

Gray f ine to coarse SAND l i t t l e 
to some s i l t . 

Tan and buff f ine to coarse SAND, 
trace f ine gravel , trace s i l t . 

See descript ion on Sheet 2 

LOG . 
SCDHEC 

4-

D 

THOD.. 
cn < 
- i 
o 
o u 

i 

sc 

SM 

SP 

s 

CD 

n 

28 

19 

6 

6 

fi 

-

9 

BP -4 

/ B l u f f Road/SC 

17-85 , , ^ ^ 

Hollow Stem Auge 

SHEET 1 np 2 

COMPLETED 4 - 1 8 - 8 5 

r 

SAMPLES 

oe 
w 

s 
z 

1 

? 

3 

4 

5 

6 

7 

8 

9 

10 

UJ 
a. >-
1 -

DO 

no 

nn 

DO 

DO 

DO 

nn 

?o 

DO 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

1-5-6 

8-l?-1fi 

4-10-q 

4-3-3 

2-3-3 

2-3-3 

5-5-4 

REC/ 
/ATT 

9/18 

12/18 

Ifi/IR 

18/18 

18/18 

0/18 

18/18 

18/18 

10/18 

REMARKS 

* 

*SplItspoon driven -
addit ional 6" to ~ 
increase sample 
recovery. -

3 7 . 5 C n n t i n i i P f i nn S h p p t 7 

Job No.. 853-3079 r*«Mj«.r 
I t : ; Golder 

Associates Drawn MTF 
rh-rir«H MTF 



3 10 00139 

URFACE ELEV. 

MSL 

134.9 
BORING LOG - 1 ^ : ^ — SHEET OF. 

DATUM 

DRILL ffir. CME 55 
DATE STARTED 

DRILLING METHOD 

4-17-85 
Hollow Stem Auger 

DATE COMPLETED _ i U i S - a 5 -

ELEV. 
DEPTH 

97.4 

DESCRIPTION 8 
SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC 
/ A T T 

REMARKS 

- 37.5 Light brown fine to medium SAND, 
little silt, trace fine gravel 

91.4 
' : % 

- 45.0 
89.9 

Very hard black CLAY, some coarse 
to medium sand cn 
Bottom of Hole at 45.0' 

SP' 
SM 

10 11 DO 2-3-7 12/18 

M DO 28-30-50 6/18 

A monitoring wel1 
was installed in 
this boring. Refer 
to Monitoring Well 
Log for details. 

Job No. 853-

Scale. 1" ¥^ Golder Associates Drown MTF 

Checked MTF 



3 10 00140 
SURFACE ELEV 137.7 

MSL 
DATUM 

BORING LOG - E i ^ 
ooni.nj SCDHEC/Bluff Road/SC 

DATE STARTED 

SHEET ^ OF 2 

4-19-85 DATE COMPLETED. 4-19-85 

DRILL RIG r.MF 5.5 

ELEV. 
DEPTH 

137.7 

0.0 

134.7 
TTjy 

131.3 
T~4" 

1QQ.2 

DRILLING METHOD. 
Hollow Stem Auger 

DESCRIPTION 

Brown fine SAND and si It 

Brown fine to medium SAND, some 
silt. 

Tan to buff fine to medium SAND, 
trace silt. 

SM 

SM 

SP 

10 

IR. 

11 

SAMPLES 

DO 

DO 

m. 

DO 

M 

m 

DO 

10 

DO 

DO 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

3-5-5 

7-9-lQ 

4-6-5 

3-3-4 

2-3-5 

1-2-2 

3-2-3 

REC. cy 
/ATT 

10/18 

18/18 

18/18. 

18/18 

18/18 

18/18 

18/18 

0/18 

0/18 

18/18 

REMARKS 

*Splitspoon driven 
additional 6" to 
increase sample 
recovery. 

37.5 Continued nn Sheet 2 
Job No 853-3079 

Scale ' ^ 
Golder Associates Drawn __MI£-

Checked MTF 



URFACE ELEV. _ 

MSL 

3 10 00141 
137.7 

BORING LOG 
BP-5 SHEET, _2_0F_2. 

PROJECT. 
SCDHEC/Bluff Road/SC 

DATUM 

DRILL RIG. 
CME 55 

— DATE STARTED 4 - 1 9 - 8 5 DATE COMPI FTFn 4 - 1 9 - 8 5 

DRILLING METHOD Hnl low .Stein Aiigpr 

ELEV. 
DEPTH 

100.2 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

- 3 7 , 5 Tan to buff fine to medium SAND, 
trace silt. 

11 DO 1-3-2 
SP 

0/18 

12 DO 

- 90.7 

47,0 Very stiff gray SILTY CLAY, some 
.fine sand, CH 51 13 DO 10-19-32 

48,5 Bottom of Hole at 48,5' *Splitspoon driven : 
an additional 6" to -
increase sample 
recovery. 

A monitoring well was 
installed in this 
boring. Refer to 
Monitoring Well Log -
for details. 

Job No. 853-3079 
Seole 1" =^' 

Golder Associates Drown MTF 
Checked MTF 



3 10 0 0 1 4 2 

ŜURFACE ELEV. 140 .2 

MSL 

BORING LOG - ^ 
PROJECT_ SCDHEC/Bluff Rd. /S.C. 

SHEET. i _ 0 F _ 2 . 

DATUM DATE STARTED 
8-13-85 

DATE COMPLETFn 8-13-85 

DRILL RIG. CME 45 DRILLING METHOD ^ " ^ ^ " ^ Stem Auger 

ELEV. 
DEPTH 

140.2 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

-0 .0 

125.2 

15.0 

102.7 

Compact, redd ish brown, f i n e SAND 
some s i l t y c l a y . SM 

10 DO 3-5-5 

10 DO 5-5-5 

Very loose, tan fine SAND little 
silt. 

DO 1-2-1 
SP4 
SM 

DO 1-1-0 
grading to, 

DO 1-0-1 

Compact, tan fine to medium SAND 
trace silt. SP 19 DO 4-9-10 

12 DO 5-6-6 

15/18 

15/18 

14/18 

12/18 

13/18 

18/18 

18/18 

37.5 ^ Continued on Sheet 2 mm Job No. ___r 

Scale _ L ! ! z l Golder Associates 
SKE Drown. 

Checked M£iL 



URFACE ELEV 

ATUM MSL 

3 10 0 0 1 4 3 
140.2 

BORING LOG -P-6 SHEET _2 0 F _ 2 -

PROJECT. 
SCDHEC/Bluff Rd./S.C. 

DATE STARTED 8-13-85_ DATE COMPLETFn 8 -13 -85 

DRILL Pir; CME 45 

ELEV. 
DEPTH 

102.7 

DRILLING MCTIinp HollOW Stem Auqpr 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC/ 
/ATT 

REMARKS 

-37.5 

-93.2 
47.0 

_ 9 L ^ 
49.0 

Compact, tan fine to medium SAND 
trace silt. SP 

DO 3-3-6 15/18 

33 DO 13-18-15 8/18 

Hard, white and brown CLAY trace 
fine to medium sand. CH 92 10 DO 22-41-51 LL 

V 
Boring Complete at 49.0 ft. 
See Well Installation Log. 

/ ' 

Job Kn 853-3079 
Scale 1 " ^ 5 ' Golder Associates Drown. 

Checked 

SKB 
WBL 



-0 .0 

URFACE ELEV. _ 

ATUM ^ISL 

3 10 00144 
139.9 

BORING LOG p-7 SHEET 1 OF L 

PROJECT. 
SCDHEC/Bluff Rd/S.C. 

DATE STARTED _8-14-85 OATE COMPLFTFn 8 - 1 4 - 8 5 

DRILL RIG CME 45 DRILLING METHOD Hollow Stem Auqer 

ELEV. 
DEPTH 

139,9 

i i 
123.4 

16.5 

102.4 

DESCRIPTION 

Compact, reddish brown fine SAND 
some clayey silt. 

Compact, tan fine to medium SAND 
trace silt. 

SM 

SM 

SP 

12 

14 

11 

SAMPLES 

DO 

DO 

DO 

DC 

or 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

4-6-6 

5-7-7 

1-0-1 

1-2-3 

3-3-4 

DC 1-2-2 

1-3-8 

REC V 
/ATT 

18/18 

12/18 

7/18 

12/18 

12/18 

•JIQ 

:/18 

REMARKS 

37.5 Continued on Sheet 2 
Job No 853-3079 

Scale. l " - 5 ' Golder Associates 
Drown SKp 

Checked WBL 



^ f lMJRFAC 

^ ^ A T U M 

RFACE ELEV 

3 10 0014B 

139,9 
BORING LOG -p-7 SHEET Z _ OF_Z_ 

PROJECT_ 
SCDHEC/Bluff Rd./S.C 

MSL 

DRILL RIG CME 45 
DATE CTAffTFr 8 - 1 4 - 8 5 DATE COMPI FTFn 8 - 1 4 - 8 5 

DRILLING MCTiinp H o l l o w Stem Auger 

ELEV. 
DEPTH 

102.4 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC •Cy 
/ATT 

REMARKS 

37 .5 

• 9 9 . 9 
- 40.0 

93.4 
- 46.5 

Compact, tan fine to medium 
SAND trace silt. SP 

y e r y s t i f f , 
l i t t l e f i n e 

g r a y and brown CLAY 
sand . CH 

10 DO 5 - 5 - 5 1 5 / l E 

30 DO 13 -13 -17 8 / 1 8 

B o r i n g Complete a t 4 6 . 5 f t . 
See Wel l I n s t a l l a t i o n L o g . 

Job No. 853-3n7Q 
Scole 1 " = 5 ' Golder Associates Drown. 

Checked 

SKB 
WBL 



3 ^ 1 • • : u 
r ^ '"I •' / 

J J . . J ^ 

•

URFAC 

ATUM 

RFACE ELEV 1^8 .8 

MSL 

BORING LOG - J ^ 
cn.,rpT c;rnHFr/Bluff Rd./S.C. 

SHEET ] OF 2_ 

DRILL RIG. CME 55 
DATE ^T,*,PTFn 8 - 2 0 - 8 5 DATE r r ^ P i F T F H 8 - 2 0 - 8 5 

DRILLING METHOD. 
Hollow Stem Auger 

ELEV. 
DEPTH 

138.8 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

136.3 
-2T5-

118.8 
ZU.U 

-101.3 

Gravel F i l l 

Compact, tan f i ne to medium 
SAND trace to l i t t l e s i l t . SP-I 

SM 

41 DO 15-23-18 15/18 

13 DO 4-6-7 12/18 

DO 3-3-4 /18 

OVA= 0.0 ppm 

OVA= 0.0 ppm 

Compact to loose, tan f i ne to 
medium SAND trace s i l t . 

10 DO 2-5-5 10/18 
SP 

OVA= 0.0 ppm 

10 DO 3-4-6 0/18 

12 DO 3-6-6 5/18 OVA= 0.0 ppm 

DO 4-4-4 0/18 

37.5 Continued on Sheet 2 
TRB" Job Mn 853-3079 

Scale 1 "^5 ' Golder Associates Drown. 
Checked WBL 



3 10 00147 
URFACE ELEV 1 38 . 8 

DATUM 

DRILL RIG. 

ELEV. 
DEPTH 

101.:i 
TTT 

BORING LOG —^^^— 
_ P R O J E C T ^ _ _ S C D H E C / B l u f f Rd. /S .C^ 

SHEET _2 O F _ L 

ML 
CME 55 

DATE STARTED 8 - 2 0 - 8 5 DATE COMPLETFn 8 - 2 0 - 8 5 

— DRILLING METHOD. 
Hollow Stem Auqer 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

:_89.3 
49 
87.3 
srry 

h 49.5 
^ ^ 8 7 ^ 

Compact to loose, tan f ine to 
medium SAND trace s i l t . 

S t i f f , black to dark gray CLAY 
l i t t l e f ine to medium sand. 

Boring Complete at 51.5 f t . 
See Well I ns ta l l a t i on Log. 

SP 

DO 1-0-1 10/18 OVA= 0.0 ppm 

DO 1-1-2 9/18 OVA= 0.0 ppm 

CH 45 10 DO 10-19-26 9/18 

Note: OVA, refers ~ 
to the reading on 
an organic vapor 
analyzer when appliei 
to the sample. 

Job No. ^ 5 3 ^ 3 0 7 1 
Scole ^ " " 5 ' Golder Associates Drown SKB 

Checked WBL 



6 10 0 0 i 4 B 

^ ^ D 

URFACE ELEV. . 

DATUM MSI. 

138.5 
BORING LOG - 1 ^ 2 — 
ppn,P.. SCDHEC/Bluff Rd/S.C, 

SHEET 1 OF 2_ 

DRILL RIG. CME 55 

DATE STARTED «-? l -85 OATE COMPLETED ^-21-85 

DRILLING MrTiinr Hollow Stem Auger 

ELEV. 
DEPTH 

K 

138.3 " 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC cy 
/ATT 

REMARKS 

nnr 

132. 
6.0 

« » 

119.0 
19.5 

101.0 

Hard, l i g h t brown SILT some 
f i n e sand. ML 

44 DC 17-19-25 

Loose, tan fine SAND little 
silt. tP-

SM 

DO 

DO 

Loose, tan fine SAND, trace 
silt. 

DO 
SP 

DO 

DO 

7 DO 

18/18 OVA= 1.0 ppm 

3-5-4 12/18 OVA= 6.2 ppm 

2-3-4 18/18 OVA= 5.0 ppm 

3-5-4 13/18 OVA= 2.5 ppm 

2-3-3 0/18 

1-0-1 10/18 
OVA= 0.4 ppm 

12/18 OVA= 1.0 ppm 

37.5 Continued on Sheet 2 
Job Mn «c;-̂ -3n7Q 
Scole 1 "^5 ' 

Golder Associates Drown. 
SKB 

Checked Î BL 



URFACE ELEV. _ 

ATUM MSI 

3 10 00149 
138.5 

BORING LOG - I ^ 
SCDHEC/Bluff Rd./S.C. 

PROJECT . 

SHEET. O F _ Z . 

DATE STARTED 8 - 2 1 - 8 5 DATE COMPI FTFn 8 - 2 1 - 8 5 

DRILL RIG CME 55 DRILLING METHOD—HolJo] iLStem_Auaer_ 

ELEV. 
DEPTH 

101 .0 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

137.5 Loose, tan fine SAND, trace 
silt. SP 

DO 2-1-2 10/18 OVA= 1.6 ppm 

DO 1-1-1 14/18 OVA= 3.2 ppm 

_89^_ 

• 49.5 

O 
Stiff, gray CLAY trace fine 
sand. 

Boring Complete at 51.0 ft. 
See Well Installation Log. 

CH 34 10 DO 7-14-20 18/18 
OVA= 0.3 ppm 

Note: OVA, refers 
to the reading on 
an organic vapor 
analyzer when appl • 
ied to the sample. 

Job No. 

SCOIB-J 

8 b J - o U / 9 

' = 5' Golder Associates Drown _ 

Checked 

SKB 
WBL 



^ t ^ U R F A C 

^ ^ R A T U M 

t 

« 

• 

E E 

DRILL RIG 

ELEV. 
DEPTH 

139.2 
. 0 . 0 

| l 2 4 . 2 
15.0 

-
I 

'. 

ir 
- 101.7 

o 
. J 
a. 

< 
IE 

01 

3 10 00150 BORING LOG ^'^^ "̂̂ ^^ ^ °^-2 
IFU 139.2 ^^^^^^^ SCDHEC/Bluff Rd/S.C. 

MSL 
OATT "^T f tPTrn 

8-22-85 

LMt 03 _ pjp.. . . ^ - |^_.^,,^p| 

DESCRIPTION 

S t i t t , nqht Drown and gray 
CLAY trace f ine sand. 

Loose to compact, tan f ine to 
medium SAND, trace s i l t . 

cn < 
-1 o 
a 
Ui 
u. 
§ 

CL 

SP 

8 

u. 

a 

39 

32 

1 

11 

15. 

8 

2 

Hollow Stem Au 
coMPL '̂''̂ '̂  8-22-85 

ger 

SAMPLES 

oe 
u 

i 
X 

1 

2 

3 

4 

5 

6 

7 

ul 
a. >-

DO 

DO 

DC 

DO 

DO 

DO 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

10-16-23 

10-15-17 

1-0-1 

3-5-6 

5-7-8 

7-5-3 

1-1-1 

REC./ 
/ A T T 

14/18 

17/18 

-/18 

0/18 

8/18 

8/18 

8/18 

REMARKS 

OVA= 0.3 ppm ; 

OVA= 0.0 ppm ~ 

OVA= 0.5 ppm : 

OVA= 2.0 ppm -
— 

OVA= 1 .0 ppm -_ 

-

OVA= 0.4 ppm 

37.5 Continued on Sheet 2 
j„h Mn 353-3079 ^ , . 
. . „ i . 1 =5' Golder 

SKB 

Associates I T I T ^ 



3 10 00151 
SURFACE ELEV. ^ 3 9 . 2 

)ATUM MSL 

DRILL RIG CME 55 . 

BORING LOG ^ J d l -
_ rnnirrT ^.rnHF^/Rl "^^ Rd/^ r 

SHEET. OF. 

ELEV. 
DEPTH 

101.7 
17T 

k89.7 

' 4 9 ^ ^ 

87.7 

51 .5 

DATE STARTED 8-22-85 DATE COMPI FTFn 8 -22 -85 

DRILLING METHOD Hfl l lnW StRITl AllQPr. 

DESCRIPTION 

Loose to compact, tan fine to 
medium SAND some grading to 
trace silt. 

Firm, dark 
to medium s 

gray 
gnd. 

CLAY trace fine 

Boring Complete at 51.5 ft 
See Well Information Log. 

SM 
to 
SP 

m 

12 

li. 

SAMPLES 

IL 

DO 

DO 

DL 

HAMMER 
BLOWS 

PER 6 IN. 

1-0-1 

4-4-8 

9-16-28 

REC cy 
/ATT 

18/18 

10/18 

17/18 

REMARKS 

OVA= 0.0 ppm 

OVA= 0.2 ppm 

OVA= 0.0 ppm 

Note: OVA, refers 
to the reading on 
an organic vapor 
analyzer when appl• 
ied to the sample. 

Job No 
Scale L. 

853-3079 Golder Associates SKB Drown. 
Checked WRL 



'URFACE ELEV. 

OATUM MSL 

3 10 00152 

137.9 
BORING LOG SzH 

SCDHEC/Bluff Rd/S.C. 

SHEET, OF. 

DRILL RIG, 
CME 55 

PROJECT. 

DATE STARTED 
8-23-85 

DRILLING METHOD 
Hollow Stem Auger 

DATE COMPLETED. 
8-23-85 

ELEV. 
DEPTH 

137.9 

nrtr 

22.9 

: 15.0 

- 100.4 

DESCRIPTION 

stiff, light brown to reddish 
brown CLAY, trace fine sand. 

Loose to compact, tan fine to 
medium SAND little grading to 
trace silt. 

37.5 Continued on Sheet 2 

CL 

SAMPLES 

SP 

63 

29 

IC 5 

DO 

DO 

DO 

DO 

DO 

DO 

DO 

HAbtMER 
BLOWS 

PER 6 IN. 

10-23-40 

7-14-15 

1-0-3 

3-4-4 

3-5-5 

1-1-3 

3-3-3 

REC 
V 
/ATT 

16/lE 

14/1£ OVA= 0.1 ppm 

11/U OVA= 0.0 ppm 

4/18 

12/18 

5/18 

REMARKS 

OVA= 0.2 ppm 

11/U OVA= 0.0 ppm 

OVA= 0.0 ppm 

OVA= 4.3 ppm 

OVA= 1.2 ppm 

Job No 853-3079 
ScolQ ' - ^ 

Golder Associates Drown SKp 

Chocked WBL 



0 

•URFACE ELEV. 

/< A 
0 015 3 

137.9 
BORING LOG - I ^ — 
•^r^^irr^T <; rnMFr/R1uf f Rd/S.C 

SHEET. OF. 

DATUM il̂  
DRILL RIG. CME 55 

DATE STARTED 8 - ^ 3 - 8 5 

DRILLING M E T H O D - J l ° ] ^ ° ^ ^ ^ " " ^ ^ ^ g " ' ^ 

DATE COMPI FTFn 8-23-8!S 

ELEV. 
DEPTH 

100.4 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC 

/ A T T 

REMARKS 

- 37.5 

36.4 

51.5 

Loose to compact, tan fine to 
medium SAND little grading to 
trace silt. 

SP 13 DO 4-6-7 0/18 

DO 

Stiff, black CLAY trace fine 
to medium sand. Ch 32 10 

Boring Complete at 51.5 ft, 
See Well Installation Log. 

DO 

2-2-4 6/18 OVA= 0.3 ppm 

9-13-19 16/18 OVA= 0.0 ppm 

Note: OVA, refersj 
to the reading on -
an organic vapor '. 
analyzer when j 
applied to the 
sample. -

Job No. _ 
SraU 1 " = 5 

853-3079 Golder Associates Drawn 
Checked 

_SKB_ 
WBL 



3 10 00154 

URFACE ELEV. _ 

DATUM ^SL 

DRILL RIG CME 55_ 

135.9 
BORING LOG _ I d l -
PROJECT^CDHEC^BlufOd^S^ 

DATE STARTED 

SHEET 1 OF Z. 

8/25/85 
DATE COMPLETED. 8/25/85 

^„ Hollow Stem Auger 
DRILLING METHOD—-^ ^ 

ELEV. 
DEPTH 

135.9 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC. 
'ATT 

REMARKS 

- 0 . 0 

129.4 
6.5 

i20.9 
15.0 

198.4 

S t i f f , l i gh t brown and white 
CLAY trace f ine sand. 

CL 

53 DO 8-22-31 
Loose, tan fine SAND some silt. 

SM 

DO 3-2-3 

DO 3-2-1 

Compact, tan fine to coarse SAND 
trace silt. 

SP DO 1-0-1 

DO 1-2-2 

10 DO 3-5-5 

DO 3-4-5 

18/18 

14/18 

OVA= 1.0 ppm 

OVA= 3.8 ppm 

18/18 

18/18 

OVA= 0.1 ppm 

0VA= 0.0 ppm 

10/18 
OVA= 0.0 ppm 

12/1£ 

4/18 

OVA= 5.3 ppm 
2nd reading 
OVA= 0.4 ppm 

OVA= 0.5 ppm 

TTTF Continued on Sheet 2 
Job No 853-3079 
Sealii ' - ^ Golder Associates 

Draw 

Checked 

n-iKB. 
WBL 



* * 

3 10 0 0 1 5 5 BORING LOG S d l 
p.iPFArF rirw 135.9 „ „ SCDHEC/B1 uf^Rd/S.C, 

SHEET _ 2 _ 0 F _ L 

TTT 

MSL DATUM 

DRILL Bir; CMF 55 

— PROJECT— 

— DATE STARTED 
8/25/85 DATE COMPLFTFn 8 / 2 5 / 8 5 

DRILLING METHOD b b l l O W StPm fiugcil-

ELEV. 
DEPTH 

98.4 

DESCRIPTION 

i 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC . C / 
/A" 'ATT 

REMARKS 

- 89.4 
- 46.5 

85.9 

50.C 

Compact, tan f ine to coarse SAND 
trace s i l t . SP 

10 DO 3-4-6 T3" 
IIBL 

OVA= 0.0 ppm 

16 DO 6-8-8 9/18 

S t i f f , dark gray CLAY, CH 

59 10 DO 10-19-40 13/18 

OVA= 0.0 ppm 

OVA= 0.0 ppm 

Boring Complete at 50.0 f t . See 
Well I ns ta l l a t i on Log. 

Note: OVA, refers 
to the reading on 
an organic vapor 
analyzer when applied; 
to the sample. 

Job No. 853-3079 
Scole ' - ^ 

Golder Associates Drown SKB 
Checked WBL 



3 iU U 0 1 b 6 — — 

URFACE ELEV. 139 .6 

BORING LOG i^ I i ' " ' " " °'-
PBnip^T c r p H F C / R l u f f Rd /S .C . 

DATUM MSL 

DRILL Pifi CME 55 ^ 

DATE QTAerpp 8/26/85 DATE COMPLETED. 

DRILLING MrTiinp ^^'^^^^ Stem Auger 

8/26/85 

ELEV. 
DEPTH 

139.6 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC cy 
/ATT 

REMARKS 

- 0.0 
s t i f f , l i g h t brown and whi te 
CLAY t race f i n e sand. CL 

.1.32 J 
6.5 

.20 DO. 24-40-50 18/18 
OVA= 0.2 ppm 

Loose, tan f i n e SAND some s i l t . 
SM 

12 DO 4-5-7 12/18 
OVA= 22.0 ppm 

123.1 

16.5 

102.1 

Compact, tan f i n e to coarse 
SAND t race s i l t . 

DO 4-5-4 n / 1 8 
OVA= 90.0 ppm 

SP DC 1-2-2 0/18 
OVA= 15.0 ppm 

10 DO 2-4-6 10/18 
OVA= 6.2 ppm 

DO 2-1-2 13/18 
OVA= 0.0 ppm 

Dd 3-4-3 0/18 
0VA>1000 ppm 
probably ins t rument 
p r r n r 

37.5 C o n t i n u e d on Sheet Z 
,„K Mn 853-3079 

1 " = S ' Scole I 2 Golder Associates 
Drown SKB 

Checked WBL 



3 ' 0 0 1 5 7 

ŜURFACE ELEV. . 

DATUM MSL 

139 .6 

DRILL Pifi CME 55 

ELEV. 
DEPTH 

102.1 

BORING LOG ^ ^ ^ ^ 
PRn.iFrT SCDHEC/B ju fLM/SX 

DATE STARTED _8Z26Z85 

DRILLING METHOD- Hollow Stem Auger 

n 

SHEET OF, 

DATE COMPLETED. 8/26/85 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC. •Cy 
/ATT 

REMARKS 

-37,5 

89.6 
~"5t)".Cr 
88.1 
51 .5 

Compact, tan fine to coarse 
SAND trace silt, trace fine 
gravel, 

SP 

DO 2-1-1 9/18 

I L QL 5-5-5 -JAL 

Ttiff, darFgray to black CLAY. 

Boring Complete at 51.5 f t . 
See Well I n s t a l l a t i o n Log. 

m 2L \L m. 11-26-50 16/18 

Note: OVA refers 
to the reading on 
an organic vapor 
analyzer when applied 
to the sample. 

d 
^ 

Job Nn 853-3079 

Scole 1 " = 5 Golder Associates 
Drawn ->KR 

Checked WBL 



URFACE ELEV. ^ 

DATUM ^ISL 

3 10 00158 
138.7 

BORING LOG ^ ^ i ^ 
_ PRn.iFr̂ T SCDHEC/BM^ ^^ /S.C, 

1 2 
SHEET OF 

DATE STARTED S/PZ/SS DATE COMPLETED _ a Z 2 2 Z a i . 
DRILL Pif̂  CME 55 DRILLING METHOD. 

Hollow Stem Auger 

ELEV. 
DEPTH 

138.7 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC V / A l ATT 

REMARKS 

- 0.0 

: 128.7 

TO" 

23.7 

15.0 

- 101.2 

S t i f f , l i g h t brown and wh i te 
CLAY t r a c e f i n e sand. CL 

92 DO 16-42-50 16/16 

Loose, tan, fine SAND, some silt. SN 14 DO 4-6-8 14/18 

DO WH-WH-4 13/18 

14 DO 2-6-8 6/18 

Compact, light brown, fine to 
coarse SAND, trace silt, trace 
fine gravel. 

SP DO 2-3-4 12/18 

T73 Continued on Sheet 2 
Job No 853-3079 
.^rni. r ' - 5 ' Golder Associates 

Drown SKR 

Checked WBL 



6 3 1 0 0 0 1 5 9 BORING L O G - ^'^^ ^"^^^• 
FACE ELEV U ^ . "Rn i r rT < : rnMFr /R l i i f f Rd /S .C . 

DATUM MSL DATE STARTED 8 / 2 7 / 8 5 

OF, 

OATE COMPLETED 8 / 2 7 / 8 5 

DRILL RIG • CME 55 DRILLING METHOD H n l l o w -Stpm Ai igpr 

- 37. 5 

ELEV. 
DEPTH 

101 .2 

- 8 8 . 7 
50.0 
87,2 
51.5 

DESCRIPTION 

Compact, light brown, fine to 
coarse SAND, trace silt, trace 
fine gravel. 

Stiff, gray CLAY, 

Boring Complete at 51.5 ft. 
See Well Installation Log. 

SP 

CH 

i 

59 

SAMPLES 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

14-23-36 

REC/ 
/ATT 

10/18 

REMARKS 

Job No. 853-3070 
Scole 1 " = 5 ' Golder Associates Drown. 

Checked 

_SKE_ 
WBL 



3 10 00160 P-15 

DATUM 

ACE ELEV. _ 

MSL 

ELEV. 
DEPTH 

137.6 

BORING LOG . 
137.6 porMr^T ^rnHFC/Bluff Rd/S.C, 

SHEET. OF. 

DRILL Pi(^ CMF 55 

DATE STAPTPn 9 / 3 / 8 5 

DRILLING MFTIinp H n l l P ' ^ '^^'^"1 A u g p r 

OATE COMPLETEn 9 / 3 / 8 5 

DESCRIPTION 8 
Ik 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ATT 

REMARKS 

r^To 

130.1 
- 7.5 

- 15.0 
122.6 

4» 
I Q Q . l 

Light brown CLAY trace f ine 
sand. CL 

Note: Where samples 
were not taken 
boring was logged _; 
from auger cuttings 

Tan fine SAND some silt. SM 

Compact, tan f i ne to medium 
SAND, trace s i l t . 

SP 

37.5 Continued on Sheet 2 
Job No._853-3079_ 
Scale. = 5 Golder Associates SKB Drown. 

Checked WRI 



• 

TTT 

ACE ELEV. 

3 10 00161 

137.6 

DATUM 

ELEV. 
DEPTH 

100.1 

MSL 

BORING LOG - I d l — 
ppnur^T ' ; rnnFr/BU,i f f Rd/S.C. 

DATE CTAPTFr 9 / 3 / 8 5 

SHEET. OF, 

DATE COMPLETED 9/3/85 

DRILL Pifi CME 55 DRILLING MCTiiOD ^^"now Stem Auqer 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC cy 
/ A T T 

REMARKS 

-89 .6 
"4BTir 
87.9 

7 

Compact, tan fine to medium 
SAND, trace silt. 

SP 

13 DO 4-7-6 16/18 

Stiff, gray CLAY, CH RC Vl4 
Boring Complete at 49.7 f t 
See Well I n s t a l l a t i o n Log. 

Job Mn 853-3n7Q 

Scale ' - ^ 
Golder Associates Drawn. 

Checked 

SKB 
WBL 



^ ^ ^ R F A C 

^ ^ATUM 

RFACE ELEV. 

3 10 0 0 1 6 2 

138.5 

nnr 

ELEV. 
DEPTH 

138.5 

BORING LOG _Zd6__ 
ppn.F.. SCDHEC/Bluff Rd/S.C. 

SHEET. OF. 

MSL 
DATE STARTED 

9/4/85 DATE COMPLFTFn 9 / 4 / 8 5 

DRILL Rifi CME 55 DRILLING METHOD H o l l o w Stem Auqer 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC. cy 

/ATT 

REMARKS 

7127.5 

r' 
I 

101.0 

Firm, light brown and white 
CLAYEY SILT little fine sand. ML 

Dd 7-9-9 12/18 

Compact, tan fine to medium 
SAND little to trace silt. SP 

SM 

to 

SP 

10 DO 3-5-5 16/18 

Continued on Sheet 2 

Job No. _ 
Seala 1 "^5 

853-3079 Golder Associates Drawn. 
Checked 

SKB 
WBL 



3 10 00163 

.FACE ELEV. 138.5 
BORING LOG -. ^'^^ 
pp. , , , ,___SCDHEC/B1uf f Rd/S.C 

SHEET 2_ OF. 

DATUM ML 
DRILL RIG. 

ELEV. 
DEPTH 

101.0 

CME 55 
DATE STARTED—Lzl=£>^ 

Hollow Stem Auger 
DRILLING METHOD—-

- DATE COMPLETEn Q-4- f i^ 

DESCRIPTION I 
s 
3 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC/ 

/ATT 

REMARKS 

- 37.5 

: 89.0 

<i 

Compact, tan fine to medium 
SAND little to trace silt. SP' 

SM 

to 

SP 

Stiff, dark gray CLAY, CH TO PUSHED 'h? 
Boring Complete at 50.9 f t 
See Well I ns ta l l a t i on Log. 

, „ , ^„ 853-3079 
Scole ^ " = 5 ' 

Golder Associates Drown. 
Checked 

SKB 
WBL 



ft 
DATUM 

ACE ELEV. . 

MSL 

3 10 0 0 1 6 4 BORING LOG - f d l — 
134.2 PBn.c^T '^rnHFC/Rluff Rd./SC 

SHEET i _ 0 F _ i 

DRILL RIG. CME 55 
DATE STARTED 11/15/85 

DRILLING upTH^p H o l l o w Stem Augers 

DATE COMPLETED 1 1 / 1 5 / 8 5 

ELEV. 
DEPTH 

134.2 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

- 0.0 

-124.7 

- 9.5 

115.2 
19.0 

Compact fine SAND and silty clay 

SC 

26 DO 6-11-15 18/18 OVA = 0.3 ppm 

Loose gray slightly micaceous 
fine to medium SAND trace silt 

11 DO 6-5-6 18/18 OVA = 2.0 ppm 

SP 

DO 2-4-3 18/18 OVA = 44 ppm 

Boring terminated at 19.0'. See 
Monitoring well log for well 
details 

Note: OVA refers 
to the reading on 
an Organic Vapor 
Analyser when 
applied to the 
sample. 

Job No. 853-3079 
Scole l " = S ' Golder Associates Drown. 

Checked 

LOW 
AES 



DATUM 

FACE ELEV. . 

MSL 

3 10 00165 
139.2 

P-18 

DRILL RIG CME 55 

BORING LOG 
pn^,rrT ^rnHFC/Bluff Rd./SC 

DATE STARTED 

SHEET. . OF. 

11/13/85 

DRILLING METHOD Hol 10W Stem Augers ^ 

DATE COMPLETFn 1 1 / 1 3 / 8 5 

ELEV. 
DEPTH 

139.2 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC 

/ A T T 

REMARKS 

0.0 

i24.7 

- 14.5 

101.7 

Compact gray to red brown fine 
SAND some silty clay 

SC 

24 

14 

Loose gray fine to coarse SAND, 
trace to little silt, trace to 
little fine gravel 

SP 

13 

12 

DO 3-6-16 

DO 3-6-8 

DO 2-3-5 

DO 8-7-6 

DO 4-6-6 

DO 2-3-1 

18/18 OVA = 0.0 ppm 

OVA = 0.0 ppm 

18/18 OVA = 0.0 ppm 

18/18 OVA = 0.0 ppm 

3/18 OVA = 0.0 ppm 

4/18 OVA = 0.0 ppm 

37.5 Continued on Sheet 2 
Job No. 

Scole — 

853-3079 
1" = 5' Golder Associates Drown. 

Checked 

LJW 
AES 



ft 
DATUM 

ACE ELEV. -

MSL 

3 10 00166 

139.2 

P-18 SHEET. OF. 

DRILL RIG. CME 55 

BORING LOG 
ponip^T '^CDHFC/Rluff Rd. /SC 

DATE STARTED 1 1 / 1 3 / 8 5 QATE COMPLETEn 1 1 / 1 3 / 8 5 

DRILLING nrTiinn f o l l o w Stem Augers 

ELEV. 
DEPTH 

101.7 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

- 37.5 Loose gray fine to coarse SAND, 
trace to little silt, trace to 
1ittle fine gravel 

SP 

12 DO 5-5-7 6/18 

- 86.9 24 8 I DO 

52.3 Boring terminated at 
Monitoring well logs 
detaiIs 

52.3'. See 
for wel1 

8-12-12 0/18 

OVA = 0.0 ppm 

Black Mingo clay 
probably encountered 
at 52.0' , however, -
attempts to obtain Z 
sample failed. 

Note: OVA refers 
to the reading on 
an Organic Vapor 
Analyser when 
applied to the 
sample. 

Job Mn 853-3079 
Scole 1" = 5' Golder Associates Drown. L L . 

Checked AES 



URFACE ELEV. . 

MSL 

0 00167 

137,6 
BORING LOG — ^ ^ SHEET L OF. 

- PROJECT. 
srnHEC/Bluff Rd./SC 

DATUM 

DRILL RIG CME 55 
DATE STARTED 

11/15/85 DATE COMPLETED, 11/15/85 

DRILLING METHOD. 
Hollow Stem Augers 

ELEV. 
DEPTH 

137.6 

0.0 

23.1 

-14.5 

-100.1 

DESCRIPTION 

Compact yellow brown fine SAND 
and silty d a y , with pockets of 
gray, fine sand, trace silt 

Loose light gray fine to coarse 
SAND trace to little clayey 
silt 

SC 

SP 

22 

17 

11 

SAMPLES 

DO 

DO 

DO 

DO 

DO 

HAMMER 
BLOWS 
PER 6 IN. 

7-7-15 

10-9-8 

7-3-4 

5-5-6 

2-2-3 

REC 
/ATT 

18/lE 

12/lE 

14/lJ 

0/18 

8/18 

REMARKS 

OVA = 0.0 ppm 

OVA = 0,0 ppm 

OVA = 0.0 ppm 

OVA = 0.0 ppm 

37.5 Continued on Sheet 2 
Job Nn 8 5 3 - 3 0 7 9 

Scale 1 " ^ 5 ' Golder Associates Drown. 

Checked 

LJW 
TET 



• 3 r - t ^ 0 0 1 6 8 
p-19 

DATUM 

FACE ELEV. _ 

MSL 

137,6 

DRILL PIR CME 55 

BORING LOG 
pcn.ppT srnHFC/Bluff Rd./SC 

DATE STARTED 

DRILLING METHOD. 

SHEET. . OF. 

nnS[8S DATE COMPLETFn 11/15/85 

Hollow stem Augers 

ELEV. 
DEPTH 

100.1 

DESCRIPTION 

§ 

SAMPLES 

HAMMER 
BLOWS 

PER fi IN. 

REC/ 
/ATT 

REMARKS 

: 37,5 

•

7.6 
0.0 
Ll 
50.5 

Loose light gray fine to coarse 
SAND trace to little clayey silt 

SP 

31 
Stiff yery dark gray silty CLAY IH 

DO 10-11-20 6/18 OVA = 0,0 ppm 

Pushed T7F" 

Boring terminated at 50.5'. See 
Monitoring well log for well 
completion details 

Note: OVA refers to 
the reading on an 
Organic Vapor 
Analyser when 
applied to the 
sample. 

Job Mn 853-3079 

Scole. 1" = 5' Golder Associates Drawn. 
Checked 

LJW 
AES 



FACE ELEV. . 

DATUM ^^SL 

3 10 00169 
137.0 

BORING LOG ^ J ^ — S H E E T _ ! _ OF. 

"'T-irrT ^rnMFf/Rluff Rd./SC 

DATE STARTED _ 1 1 Z 2 0 Z 8 5 DATE COMPLETFn 1 1 / 2 0 / 8 5 

DRILL RIG CME 5_5_ DRILLING MCTIIOD ' ^ " ^ ^ ^ ' ^ ^ ^ ^ " ^ ^ " ^ ^ " " ^ 

ELEV. 
DEPTH 

137.0 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC/ 

/ A T T 

REMARKS 

: 0.0 

119.5 

17.5 

- 99.5 

Stiff light gray to red brown 
SILTY CLAY and fine to coarse 
sand CL 

44 

25 

10 

Loose l i g h t gray f ine to coarse 
SAND trace to l i t t l e s i l t , 
trace to l i t t l e f ine to medium 
gravel 

13 

SP 

DO 7-12-32 18/lE OVA = 0.0 ppm 

DO 15-13-12 18/ lJ OVA = 0.0 ppm 

DO 10-6-4 lO / lJ . OVA = 0.4 ppm 

DO 5-5-8 6/18 OVA = 0.1 ppm 

DO 4-3-4 4/18 OVA = 0 ,1 ppm 

JLJL . r n n t i n i i p r i nn S h p p t ? 

Job Mn » R ^ - ? n 7 q 

Scale, 1"^5' Golder Associates Drown. 

Checked 

LJW 
AES 



E F F A C E ELEV. . 

DATUM ^SL 

3 10 00170 
137,0 

P-20 

DRILL PIR CME 55 

BORING LOG 
°P"fFrT '^ rpHpr /Rl i i f f Rd,/SC 

DATE STARTED __liZ20Z85 

SHEET. . OF. 

DRILLING MCTiinn Hnllow Stem Augers 

DATE COMPLETFn 11/20/85 

ELEV. 
DEPTH 

99,5 

DESCRIPTION 

o 
- I 
ID 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC. 

V 
/ATT 

REMARKS 

- 37.5 

- 89.2 
• T / . O 

Loose light gray fine to coarse 
SAND trace to little silt, 
trace to little fine to medium 
gravel 

DO 10-4-5 2/18 OVA = 0.0 ppm 

SP 

Finn ifieciium gray micaceous 
CLAYEY SILT, some fine sand ML 42 DO 9-13-29 
Boring terminated at 50.U', 
See Monitoring well log for 
well details 

18/lE OVA = 0.2 ppm 

Note: OVA refers 
to the reading on -
an Organic Vapor 
Analyser when 
applied to the 
sample. 

Job Mn 853-3079 

Scale. 1" = 5' Golder Associates Drawn. 

Checked 

LJW 
AES 



lACE ELEV. 

3 10 00171 

137.7 

DATUM MSL 

BORING LOG . J ^ — 
PROJECT_i££!l!£Zil£^I-Ml^ 
DATE STARTED W ^ i / ^ S 

SHEET. OF. 

DATE COMPLFTFn 1 2 / 4 / 8 5 

DRILL Pifi CME 55 DRILLING MCTiinp Hnllow Stem Augers 

ELEV. 
DEPTH 

137.7 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC cy 

/ATT 

REMARKS 

: 0.0 

- 127.7 
10.0 

• 

-120.2 
17.5 

100.2 
3 / . b 

Stiff mottled orange brown and 
black SILTY CLAY some fine sand 

Compact orange brown micaceous 
fine SAND, some to little clayey 
silt 

Compact to loose fine to coarse 
SAND, trace silt 

CL 

46 

23 

SM 

18 
SP 

DO 5-8-38 18/18 OVA = 0.2 

DO 10-11-12 L8/18 OVA = 0.0 

DO 4-4-5 10/lE OVA = 0.0 

DO 12-10-8 6/18 OVA = 0.3 

DO 2-2-2 10/lE OVA = 0.8 

Continued on Sheet 2 
Job Mn 8 5 3 - 3 0 7 9 . 1 1 
Scole 1 " = 5 ' Colder Associates Drown I JW 

Checked AES 



3 10 00172 
^SURFACE ELEV ^37_.7 

DATUM 

P-21 
SHEET 

MSL 

DRILL Pir; CME 55 

BORING LOG 
PPo.iFrT SCDHECZBlLiff RtJ-ZSC 

DATE STARTED 12.1^185 QATE COMPLETED 1 2 / 4 / 8 5 

OF. 

DRILLING METHOD- H O U Q W Stem Auqpr.S 

ELEV. 
DEPTH 

100.2 

37.5 

r 89.5 

-8^ 
1 49.2 

DESCRIPTION 

Compact to loose fine to coarse 
SAND, trace silt 

"^ery stiff medium gray SILTY CLAY 
some fine sand r 

Boring terminated at 49.2'. See 
Monitoring well log for well 
details. 

SP 

CL TO Note: OVA refers t d 
the reading on an 
QrqQ.nic Vapor 
Analyser when 
applied to the 
sample. 

Job Mn 8 5 3 - 3 0 7 9 . 1 1 

Scole l " - 5 ' Golder Associates Drown. IUL 
Checked AES 



ACE ELEV. 

3 10 0 0 1 7 3 

137,8 

DATUM MSL 

BORING LOG - ^"^^— SHEET J _ O F ^ 

_ o.̂ îrpT <;r.nHFC/B1uff Rd./SC 

11/18/85 
DATE STARTED OATE COMPLETFn 11 /18 /85 

DRILL RIG CME 55 DRILLING METHOD H O U O W Stem Augers 

ELEV. 
DEPTH 

137.8 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC. gy 
/Al ATT 

REMARKS 

- 0.0 

^ 2 . 8 
- 15.0 

-107.8 
l U J J 

100.3 
3/.5 

Dense to loose tan fine SAND 
and clayey silt 

SC 48 DO 22-23-25 18/U OVA = 0.3 ppm 

21 DO 9-9-12 18/lf OVA = 0,0 ppm 

DO 3-1-3 6/18 OVA = 0.0 ppm 

Compact to loose light gray fine 
to coarse SAND, some clayey 
silt 

SM 20 DO 9-10-10 12/1{: OVA = 0.1 ppm 

DO 4-5-4 18/18 OVA = 0.1 ppm 

Compact to loose light gray fine 
to coarse SAND, little clayey 
silt 

Continued on Sheet 2 
Job Nn 853-3079 
^rolm 1 " = 5 ' Golder Associates Drown. 

Checked 

LJW 
AES 



DATUM 

ACE ELEV. . 

MSL 

5 10 00174 BORING LOG - ' - ' ' 
137.8 .„ ^r.nHFC/Bluff Rd./SC 

SHEET. OF. 

DRILL PIR CME 55 

PROJECT. 

DATE STARTED 

DRILLING METHOD H O U O W Stem Augers 

1 1 / 1 8 / 8 5 DATE COMPLFTFn 1 1 / 1 8 / 8 5 

ELEV. 
DEPTH 

100.3 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

- 37,5 

89.8 
48.0 
87.8 

Compact to loose light gray fine 
to coarse SAND, little clayey 
silt SP 

SM 

DO 2-2-2 0/18 

Black Mingo Clay 
CH 25 DO 15-10-15 0/18 

Boring terminated at 50.0'. 
Unable to install Monitoring Well 
in this boring due to running 
sands. This boring backfilled. 
Monitoring well installed in 
boring 25 ft. south of this 
location. See Monitoring Well 
Log for details. 

Note: OVA refers ; 
to the reading 
on an Organic ~ 
Vapor Analyser when; 
applied to the 
sample. ~ 

"LJW" 
Job No.. 

Scole 

853-3079 
1" = 5' Golder Associates Drown. 

Checked 
"AES" 



ft 

- 0.0 

•ACE ELEV. _ 

MSL 
DATUM _ 

3 1 0 O O i / SBQPI I ^Q L.OG J M ^ 

136.9 PPn.r^T srnHFC/Bluff Road/SC 

SHEET OF. 

DRILL RIG 
CME 55 

DATE STARTED ^ - 1 8 - 8 5 

DRILLING METHOD MUD ROTARY 

DATE COMPLETED 2 - 2 6 - 8 5 

ELEV. 
DEPTH 

136.9 

- 78.9 
58.0 

75.9 
TTTU 

67.9 
T9TII 

49.4 

DESCRIPTION 

Refer to boring BP-2 
for stratigraphy above 49ft. 

Scale change at 58 ft. 

j^y - ^ . Gray SILTY CLAY, some fine to 
coarse sand 

Tan fine SAND, little to some 
silt. 

Thinly bedded fine to medium 
SAND some silty clay. 

CH 

SM 

SM 

1 

m. 

52 

21. 

45 

SAMPLES 

m 

DO 

JIQ 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

23-30-50 3/18 

25-25-27 18/18 

12-1? 

n-16-29 

REC/ 
/ATT 

REMARKS 

Mud rotary drilled 
a 9" diameter hole 
51 ft, set and grou' 
a 6" diameter casing. 
After grout seal had : 
set, a 5 i " boring was; 
begun at 51ft, 

Begin log at 58ft. 

12/12 

18/18 

Sample 5:87,0-89.0 

8 7 . 5 Cnn t in i i p f l nn Shppt ? 
8b3-30 % Job No 

Srala l " - 5 ' Golder Associates Drawn MTF 
Checked MTF 



"TTTs 

FACE ELEV 

DATUM MSL 

3 10 00176 
136,9 

BORING LOG i H J 
pp^M.^T SCDHEC/Bluff Road/SC 

SHEET. OF. 

DRILL Pir; CME 55 
DATE STARTED 9 . 1 R - R ^ OATE COMPLETED . 

DRILLING METHOoi^E-H^^! 

2-26-85 

ELEV. 
DEPTH 

49.4 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC V 
/ATT 

REMARKS 

- 110,0 
26.9 

11.9 

Thinly bedded f ine to medium 
SAND, some s i l t y c lay. 

^ery s t i f f l i gh t gray and tan 
SILTY CLAY, trace f ine sand. 

TO Sample 5: 87.0-89,0 

SM 

40 6 )0 18-19-21 0/18 

81 DO 25-31-50 18/18 

85 DO 28-35-^10/17 

81 DO 31-50 12/12 

CL 

81 10 DO 25-56 12/12 

125.5 Continued on Sheet 3 
Job No. .853-3079 
Scole. T ^ Golder Associates Drown MIF 

Checked MTF 



^ ^ ^ F A C 

^ ^ U M 

3 10 00177 BORING LOG ii i iJ 
•FACE ELEV. 136 .9 _ PPO ̂ p^T ^p^HFC^^^^ " ^ f Rnfld/SC _ 

SHEET OF. 

MSL 

DRILL PIG CME 55 

OATE STARTED P-1f t -85 
MUD ROTARY 

DRILLING METHOD— 

OATE COMPLETEn 2 - 2 6 - 8 5 

ELEV. 
DEPTH 

IU. 

DESCRIPTION 

Refer to description on Sheet 2 

S 
u. 

• ^ 

S 
Q 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN, 
REC 

/ A T T 

REMARKS 

ALA 
126.5 

2.4 

144.0 

Mott led, whi te, pink, and laven
der f ine to medium SAND, some 
s i l t . SM 67 n DO 24-25-42 18/18 

Brown f ine to medium SAND, trace 
s i l t . 

I L 11 m 2L=m. 12412. 

SP 

1 lOOf 
13 DO 56/6' 6/6 / 

H 
-I 
-i 

Hard white SILTY CLAY, little 
fine sand. 

TUU 

^ 
MM 59/6" Ymf 

Bottom of Hole at 144.0 ft. 

A monitoring well was^ 
installed in this j 
boring. Refer to j 
Monitoring Well Log -
for detaiIs. 

• ^ 

Job No. 853-307Q 

SeolK 1 " = ' ^ ' 
Golder Associates Drown MTF 

Checked MTF 



I^B'ACE 
DATUM MSL 

3 10 0 0 1 7 8 

137.3 
BORING LOG J i i i ^ 
pc,.,rp.r srnHFC/Bluff Road/SC 

SHEET. -L_0F_Z. 

2-22-85 

DRILL RIG CME 55 

DATE STARTED 
MUD ROTARY 

DRILLING METHOD " ^ ^ 

DATE COMPLETED 2 - 2 3 - 8 5 

ELEV. 
DEPTH 

137.3 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC Xy 

/ATT 

REMARKS 

- 0.0 

~ 83.8 

- 53,5 

80.3 

ft° 

67.3 
r7U3 

- 54.8 

Refer to boring BP-3 for s t r a t i ' 
graphy above 49,0 f t . 

^ud rotary d r i l l e d 
a 9" diameter hole 
to 51,5 f t . set and 
grouted a 6" diameter-
casing. Af ter grout 
seal had set , a 5 i " 
diameter boring was 
begun at 51.5 f t . 

Scale^ change at 53,5 f t , 
V V 

Stiff black SILTY CLAY CH 80 DO 19-30-50 

S t i f f gray SILTY CLAY, some f ine 
sand. 

12 DO 5-5-7 8/18 

CL 

25 DO 10-10-15 18/18 

33 DO 8-11-22 18/18 

Gray f ine to medium SAND, some 
clayey s i l t to some s i l t . 

SM 

100- 5 DO 20-47-|g L 7 / 1 7 

TTJU DO ^ i ^11 10/1^ 

82.5 r.nntiniipd on Sheet 2 
Job No. 853-3079 
Scale _L__^ Golder Associates Drown. MTF 

Checked MTF 



3 

URFACE ELEV. 

1 0 0 0 1 
137,3 

79 BORING LOG . M ^ 
SCDHEC/Bluff Road/SC 

SHEET. OF. 

DATUM 
MSL 

— PROJECT. 

DRILL RIG. 
CME 55 

DATE STARTED 

DRILLING METHOD 

2-22-85 

MUD ROTARY 
DATE COMPLETED 2 - 2 3 - 8 5 

ELEV. 
DEPTH 

54.8 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

- 82.5 Gray f ine to medium SAND, some 
s i l t y clay to some s i l t . 

100^ 7 DO 17-36--^, 
16/16 

SM 

100^ DO 30-fg 9/9 

- 44.3 
93.0 

42.3 

Hard gray SILTY CLAY, trace f ine 
sand. CH 100^ DO 19-43-|g 

H 95.0 
17/17 

Bottom of Hole at 95.0 ft. A monitoring well was-
installed in this 
boring. Refer to 
Monitoring Well Log -
for details. 

MTT Job No. 853-3079 
1" _ -1 

Scole ' - 0 
Golder Associates Drown 

Checked MTF 



5 10 001 SO BORING LOG i t ^ 
ACE ELEV. 137 .4 ° R - i r r T " i rnnr r i ^R l i i - ^^ Pn^H/<;r 

DATUM tlSL _ DATE STARTED ? - ? 6 - 8 5 DATE COMPLETED 

DRILL RIG CME 55 DRILLING MCTIIPP ^ " ^ PnTflPy 

SHEET. OF. 

3-1-S5 

ELEV. 
DEPTH 

137.4 

DESCRIPTION 
4 
-1 

O 

— 
5 

8 
u. 
^ S 
o -1 a 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC/ 
/ATT 

REMARKS 

- 0,0 

- 58.U 
- 79.4 

: 49.9 

Refer to borings BP-3 and DW-2 
for stratigraphy above 95 ft. 

Scale change at 58 ft. 
: / . — • ^ 

Mud rotary dri 
a 9" diameter 
to 53,5 ft. se 
grouted a 6" d 
casing. After 
seal had set a 
diameter borin 
begun at 53,5 

lied 
hole 
t and .; 
iameter 
grout -
5i" -

g was -
ft. 

Refer to borings BP-3 and DW-2 
for stratigraphy above 95 ft. TO 24/24 

TO 6/24 

87.5 Continued on Sheet 2 

Job No. 
Scale — 

853-3079 
1" Golder Associates Drown-MIL 

Checked MTF 



3 10 001 81 BORING LOG i i t i SHEET OF. 

ACE ELEV 137.4 

DATUM ^SL 

DRILL RIG CME 5,5 

— pgnicr j <:^[-D^^c/RTnff ffnafl/Sr 

~ DATE STARTED _ _ - 2 J ; 2 £ = J 3 5 DATE COMPl FTFn 3-1-85 

DRILLING MrTiinn Mlin PnTflRV 

ELEV. 
DEPTH 

49.9 

DESCRIPTION 

3 
a 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC .cy 
/ATT 

REMARKS 

- 87,5 

38.9 

^f:^ 
1.0 

12.4 

Refer to bor ings BP-3 and DW-1 
f o r s t r a t i g r a p h y above 95 f t . 

Begin Log at 98.5 ft. 

Gray SILTY CLAY, trace fine sand. CL V IOC 3 DO 50/6" 4/6 f 

Brown fine to medium SAND, trace 
silt. 

SP 26 DO 12-12-14 6/18 

40 DO 19-19-21 3/18 

125.0 Continued on Sheet ,1 
Job No. 853-3079 
Scale. 1 " = 5 ' Golder Associates Drown MTF 

Checked MTF 



3 10 0 018 2 BORING LOG . M : ^ — 
ACE ELEV. 137 .4 _ Ppnic^T c^^^ f^ f^^ „ f f Pn;<H/c:r 

SHEET OF, 

DATUM ML 
DRILL RIG. 

CME 55 
DATE STARTED _-2^^2f i=B5_ 

MUD ROTARY 
DRILLING METHOD . 

DATE COMPLETED 3 - 1 - 8 5 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC 
/ A T T 

REMARKS 

•125.0 

| - _ 9 . 
128^ 

L 
^T?C5 

Brown f ine to medium SAND, 
trace s i l t . 

Hard wnite biLiY LLAY, trace 
f ine sand. 
Bottom of Hole at 129,5 f t . 

SP 

i l m m 25-50/6' mil 
A monitoring well war 
installed in this 
boring. See 
Monitoring Wel1 Log 
for details. 

Job No. 

ScQie .._ 

853-3079 
l'^5' Golder Associates Drown J1I£_ 

Checked MTF 



3 10 0 0 1 8 3 
BORING LOG T-l SHEET. OF. 

FACE ELEV 

DATUM MSI 

DRILL Pir. CME 55 

PROJECT. 
SCDHEC/Bluff Rd/S.C, 

DATE STARTED 8/22/85 QATE COMPLETED 8/22/85 

DRILLING ^c^uon HoUow Stem Auger 

ELEV. 
DEPTH 

DESCRIPTION 8 
u. 

I 

SAMPLES 

HAMMER 
BLOWS 

PER e iN. 
REC. 

/ATT 

REMARKS 

0.0 
s t i f f , l i g h t brown and gray, 
CLAY trace f ine sand. CL 

59 DO 10-24-35 ] ^ } l OVA= 0.0 ppm 

47 DO 13-22-25 16/1^1 OVA= 0.4 ppm 

- 16.5 
DO 5-5-2 7/18 OVA= 8.5 ppm 

Boring Complete at 16.5 f t . 
Backf i l led with cutt ings to 
surface. 

Note: OVA, refers 
to the reading on 
an organic vapor 
analyzer when 
applied to the 
sample. 

JobNo. 8534079_ 
1 " = 5' 

Scat9 ^ 
Golder Associates Drown. 

Checked 

SKB 
WBL 



3 10 00184 

FACE ELEV. _ 

MSL 

BORING LOG — U — 
PPO. , . . . S C D H E C / B l u f f R d / S . C . 

SHEET. OF. 

DATUM _ 

DRILL RIG CME 55 

DATE STARTED 
8/23/85 

DATE COMPLETED. 
8/23/85 

DRILLING MCTiinn Hollow Stem Auger 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

- 0.0 
Loose tan f ine SAND l i t t l e 
s i l t . SP 

SM 

- 1 6 . 5 
DO 1-2-3 13/18 

OVA- 9.5 ppm 

i i 

Boring Complete at 16.5 f t . 
Backf i l led with cutt ings to 
surface. 

Note: OVA, refers 
to the reading on 
an organic vapor 
analyzer when appl
ied to the sample. 

Job Nn 853-3079 
1 " = ^ ' Scole _l 2 Golder Associates Drown. 

Checked 

SKB 
WBL 



3 10 00185 
BORING LOG T-3 SHEET _L OF_L 

fACE ELEV. . 

DATUM M i L 

PROJECT. 
SCDHEC/Bluff Rd/S.C. 

DRILL RIG. 
CME 55 

DATE STARTED 8 / 2 3 / 8 5 . DATE COMPLETFn 8 / 2 3 / 8 5 

DRILLING METHODJJ£l ]°^ ^^^"^ ^^^^ '^ 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC gy 

/A-1 ATT 

REMARKS 

- 0.0 

ft 
- 14.5 

- 16.0 

S t i f f , l i g h t brown and white 
CLAY trace f ine sand. CL 

29 DO 2-13-16 16/18 

36 DO 10-16-20 18/18 

Loose, white buff f ine SAND 
some s i l t . SM DO 1-1-5 10/18 
Boring Complete at 16.0 ft. 
Backfilled to surface with 
cuttings. 

0VA= 0.3 ppm 

OVA= 0.3 ppm 

OVA= 62.0 ppm 

Note: OVA, refers-
to the reading on 
an organic vapor 
analyzer when 
applied to the 
sample. 

8b3-3U/y Job No. 

Scole. 
Golder Associates Drown 

Checked 

SKB 
WBL 



3 10 00186 
URFACE ELEV. 

MSL 

BORING LOG — I ^ ^ — 
_ PPn.,P.. SCDHEC_/Bluff Rd/S.C. 

SHEET. OF. 

ATUM 

DRILL Pir; CME 55 

DATE STARTED 
8/24/85 DATE COMPLETED. 8/24/85 

DRILLING METH0D_Ji°il°^^^^^nLAH3eL 

ELEV. 
DEPTH 

"or 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER BIN. 

REC. 
V 
/ATT 

REMARKS 

S t i f f , l i g h t brown CLAY trace 
f ine sand. 

6.0 Loose, tan, fine SAND some to 
little silt. 

. 16,0 Boring Complete at 16.0 ft, 
Backfilled to surface with 
cuttings. 

CL 

41 DO 10-14-22 16/18 OVA= 1.6 ppm 

SM 

to 

SP 

SM 

DO 3-3-5 14/18 
OVA= 4.8 ppm 

DO 1-2-3 12/18 
OVA= 0.9 ppm 

Note: OVA, refers 
to the reading on 
an organic vapor 
analyzer when 
applied to the 
sample. 

Job No. 853-3n7q 
Scole 1 " = 5' Golder Associates Drown _ 

Checked 

SKB 
WBL 



3 10 00187 

"URFACE ELEV. 

J ATUM 

DRILL RIG. 

ELEV. 
DEPTH 

BORING LOG J'^^^ . 
SCDHEC/Bluff ftd/S.C. 

PROJECT 

SHEET J O F _ L 

MSL 
CME 55 

DATE STARTED 
8/24/85 

DRILLING METHOD 
Hollow Stem Auger 

DATE COMPLETED. 8/24/85 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC 

/ A l ATT 

REMARKS 

0.0 

6.5 

- 25.0 

i i 

S t i f f , tan CLAY trace f ine 
sand. CL 

41 DO 16-19-22 i i / ie OVA= 0.5 ppm 

Loose, tan, f ine SAND some 
s i l t . SM 

DO 3-4-5 6/18 OVA= 2.7 ppm 

grading t o , DO 1-2-2 11/18 OVA= 0.4 ppm 

Very loose, tan f ine to med
ium SAND trace s i l t . 

SP DO 1-2-1 12/lE 

Boring Complete at 25.0 ft. 
Backfilled to surface with 
cuttings. 

OVA= 9.4 ppm 

Note: OVA, refers -
to the reading on 
an organic vapor 
analyzer when applied 
to the sample. 

Job H o . - h S L z l L l S L 
S^a l . 1 " = 5 ' 

Golder Associates Drown _ 

Checked 

SKB 
WBL 



3 10 00188 

URFACE ELEV. . 

ATUM [ iSL 

BORING LOG - i ^ — 
PR0jECT_iCDHECZi1 uf f Rd/S.C._ 

SHEET OF. 

"inr 

DATE STARTED 8 - 2 8 - 8 5 . DATE COMPLFTFn 8 - 2 8 - 8 5 

DRILL Rir; CME 55 DRILLING METHOD—Hollow Stem Auqej i 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER SIN. 
REC/ 

/ A T T 

REMARKS 

TTJTU" 

F 

s t i f f CLAY trace f ine sand. CL 

Loose, tan fine SAND some silt. SM 12 DC 4-6-6 18/18 

grading to, Dd 1--0-1 6/18 

Loose, tan, fine to coarse SAND 
trace silt. 

SP DC 3-1-1 0/18 

37.5 Continued on Sheet 2 
Job No 853-3079 
Scole 1 " = 5 ' Golder Associates Drown _ S K B -

Checked WBL 



3 10 00139 

•ACE ELEV. 

MSL 

BORING LOG —L± 
SCDHEC/Bluff Rd/S.C. 

SHEET _2 0F_2_ 

DATUM 

DRILL Rir; CME 55 Mud Buq 

PROJECT-

DATE STARTED 
8-28-85 OATE COMPLETED 8 -28 -85 

DRILLING MCTiioP ^ o l l o w Stem Auger 

ELEV. 
DEPTH 

3 7 . 5 

' ^ ] . 

DESCRIPTION 

Loose, tan, fine to coarse SAND 
trace silt. 

Stiff CLAY, 
Boring Complete at 51.5 ft. 
Backfilled with cuttings to 
surface. 

SP 

CH 

SAMPLES 

50 

DO 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

1-1^1 

14-23-27 

REC 
/ A l ATT 

12/18 

0/18 

REMARKS 

Job Nn 853-3079 

Scola. 1 " = 5 Golder Associotes Drown SKB 

Checked WBL 



3 10 00190 

ACE ELEV. 

BORING LOG - H 
pp....^ SCDHEC/Bluff Rd./SC 

SHEET ^ OF L 

DATUM 
MSL 

DRILL RIG. CME 55 
DATE STARTED 

11/14/85 

DRILLING METHOD. 
Hollow Stem Augers 

OATE COMPLETEn 1 1 / 1 4 / 8 5 

ELEV. 
DEPTH 

DESCRIPTION 

s 
q 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC/ 

/ A T T 

REMARKS 

- 0.0 

10.0 

Firm yellow gray to gray SILTY 
CLAY and fine sand 

CL 

30 DO 12-18-12 18/lE OVA =0.5 ppm 

Loose light gray fine to coarse 
SAND, trace silt 

DO 7-3-4 18/lE OVA = 0.0 ppm 

SP 

3 DO 5-3-1 OVA = 0.0 ppm 

DO 2-3-2 10/lE OVA = 0.1 ppm 

DO 2-1-1 10/n OVA = 0.0 ppm 

37.5 Continued on Sheet 2 
Job Nn 853-3079 
.'^rnl. 1" = 5 ' Golder Associates Drawn. 

Checked 

LJW 
AES 



3 10 00191 T-7 

'URFACE ELEV. 

4TUM 
MSL 

DRILL RIG. CME 55 

BORING LOG 
PPr..,F.T SCDHEC/Bluff Rd./SC _ _ 

DATE STARTED 

SHEET OF. 

11/14/85 

DRILLING METHOD L 
Hollow Stem Augers 

DATE COMPLETEn 11/14/85 

ELEV. 
DEPTH 

37.5 

- 44.5 

46.5 

ft 

DESCRIPTION 

Loose light gray fine to coarse 
SAND, trace silt 

Stiff medium gray CLAY with 
healed orange fractures 

Boring terminated at 46.5'. 
Hole abandoned due to possible 
trace organics in sample #6. 
Hole backfilled with cuttings. 

SP 

CL 

§ 

79 

SAMPLES 

DO 

DO 

HAMMER 
BLOWS 

PER 6 IN. 

12/6' 

12-19-50 

REC : C y 
/ A l 'ATT 

6/6 

1 8 / n OVA = 0.0 ppm 

REMARKS 

OVA = 0 . 6 ppm 

Note: OVA refers 
to the reading on 
an Organic Vapor 
Analyser when 
applied to the 
sample. 

Job No. 853-3079 
Sca le i- - 3 . 

Golder Associates D r o w n . 

Checked 

LJW 
AES 



3 10 0 0 1 9 2 ^OR'NG LOG ~ ^ 
SURFACE ELEV. I 1 _ _ prrn irrT ^^nnFr./Bluff Rd./SC 

SHEET. OF. 

ATUM 
MSL 

DATE STARTED 
11/17/85 DATE COMPI FTFn 1 1 / 1 7 / 8 5 

DRILL RIG CME 55 - DRILLING METHOD J i o J I O l l i ^ ^ n L M e r i . 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC/ 

/ A T T 

REMARKS 

- 0,0 

7 7,0 

: 16.0 

20. C 

Brown SILTY CLAY some fine sand 

CL 

Red-brown fine SAND some silty 
clay 

SC 

moist at 14' 

Red brown to gray fine to medium 
SAND, little silt 

5P-
SM 

10 DO 6-5-5 

Boring terminated at 20.0' and 
backfilled with cuttings 
immediately after boring. 

Boring located 350' 
west of P-19 

18/18 OVA = 0.4 ppm 

Note: OVA refers 
to the reading on 
an Organic Vapor 
Analyser when 
applied to the 
sample. 

Job No 853-3079 
' i r n i , 1 " = S' 

Golder Associates Drown AES 
Checked AFS 



3 10 00193 BORING LOG - I ^ ^ 
.SURFACE ELEV Z rrm irrT '^^nHFC/Bluff Rd,/SC 

SHEET _ _ L 1 . O F _ L 

MSL 
ATUM 

DRILL RIG CME 55 

DATE STARTED 
11/17/85 DATE COMPLETFn 1 1 / 1 7 / 8 5 

DRILLING METHOD. Hollow Stem Augers 

ELEV. 
DEPTH 

DESCRIPTION 
J] 
- I 
o 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC/ 

/ A T T 

REMARKS 

- 0.0 

3,0 

8.0 

11.0 

20.0 

Gray SILTY CLAY some f i n e sand 

CL 
Boring location 
150' west of P-19 

Yellow brown SILTY CLAY and 
fine sand 

CL 

Light yellow gray fine SAND 
some clayey silt SM 

Moist light red brown to gray 
fine SAND some clayey silt 

SM 

12 DO 6-6-6 18/lE OVA = 0.2'. ppm 

20 DO 

Boring terminated at 20.0' and 
backfilled with cuttings 
immediately after boring. 

9-10-10 12/1£ OVA = 0.3 ppm 

Note: OVA refers 
to the reading on 
an Organic Vapor 
Analyser when 
applied to the 
sample. 

Job No.. 

Scale 

853-3079 
1" = 5' Golder Associates Drown. 

Checked 

AES 
AES 



3 10 00194 BORING LOG -1^2 
SURFACE ELEV Z pp^ ^^.^ SCDHEC/B1uff Rd. /SC 

SHEET ^ O F - J -

^ ^ K ) A T U M 
MSL 

— DATE STARTED 
11/17/85. DATE COMPLETFn 1 1 / 1 7 / 8 5 

DRILL RIG CME 55 DRILLING METHOD__HoIlow_itern_Au5ers_ 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER BIN. 
REC/ 

/ATT 

REMARKS 

- 0.0 

: 3.0 

- 8.0 

11.0 

ft 

20.0 

Gray SILTY CLAY some fine sand 

CL 
Boring location 
150' west of P-19 

Yellow brown SILTY CLAY and 
fine sand 

CL 

Light yellow gray fine SAND 
some clayey silt SM 

Moist light red brown to gray 
fine SAND some clayey silt 

SM 

12 DO 6-6-6 18/1£ OVA = 0.2 ppm 

20 DO 9-10-10 12/18 OVA = 0.3 ppm 

Boring terminated at 20.0' and 
backfilled with cuttings 
immediately after boring. 

Note: OVA refers 
to the reading on 
an Organic Vapor 
Analyser when 
applied to the 
s'amp 1 e. 

Job Nn 853-3079 

Scole- 1" = 5' Golder Associates Drown 
Checked 

AES 
AES 



3 10 0 0 1 9 b 

URFACE ELEV. 

BORING LOG > ' ' ^ ' 
_ PROJECT^SCDHECZil i i^O^^^ 

SHEET L OF. 

ATUM 
MSL 

DATE STARTED U / ^ ^ f Q ^ DATE COMPLETFn l l . ' 2 1 / R 5 

DRILL RIG. CME 550 

ELEV. 
DEPTH 

DRILLING METHOD. Hollow Stem Augers 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

: 0.0 

2,5 

15.0 

20.0 

Red brown SILTY CLAY some f ine 
sand CL 

Boring located 300' 
northwest of P-20 

Tan fine SAND and silty clay 

SC 

Tan medium to coarse SAND, 
trace silt, trace fine gravel SP 

17 DO 10-8-9 18/18 OVA = 0.8 ppm 

Boring terminated at 20.0' 
backfilled with cuttings 
immediately after boring. 

and 

Note: OVA refers 
to the reading on 
an Organic Vapor 
Analyser when 
applied to the 
sample. 

"ATT 
Job No. 
Sealit 1" = 5 ' 

853-3079 
Golder Associates Drown 

Checked AES 



5 10 0 0 ] 9 6 

URFACE ELEV. 138.6 
BORING LOG -JtJ 

_ PRojECT_SCDHECZi1uff Rd/SC 

SHEET __L OF. 

ATUM MSL 

\- 0.0 

DRILL RIG. Davey 
- DATE STARTED . l i l l M i -

— DRILLING M E T H O D - l ^ H l X 

OATE COMPLETEn 12-17-85 

ELEV. 
DEPTH 

h 6.0 

U 8.0 

i> 

DESCRIPTION 

Reddish brown CLAYEY SILT, some 
fine sand 

White slightly micaceous fine 
SAND, some silt 

White fine to coarse SAND, trace 
silt 

ML 

SM 

SP 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC./ 

/ A T T 

REMARKS 

No samples taken. 
Boring logged from 
auger cuttings. 

37.5 Continued on Sheet 2 
. .n , MO 853-3079 

1 II _ C I 

Scole. 1" = 5 Golder Associates Drown. MTF 

Checked "MTT 



3 10 00197 
JJRFACE ELEV. 

MSL 

138.6 

'ATUM 

DRILL Pin Davey 

BORING LOG -±- i SHEET ^ _ OF_!. 
° n - i r r T ' ^ ^ n N F f / R l u f f Rd/SC 

DATE cT^RTFP 12 -16 -85 DATE COMPLETFn 12 -17 -85 

DRILLING METHOD-ROtary 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 
REC :Cy 

/ATT 

REMARKS 

-37.5 

. 49.5 

53.0 

White fine to coarse sand, trace 
silt 

SP 

Black to gray CLAY 
CL 

Boring terminated at 53.0 ft. 
See Monitoring Well Log 
for well details. 

.i„h N„ 853-3079 
Srnle 1 " = 5 ' Golder Associates Drown 

Checked 

MTF 
MTF 



BORING LOG 0-2 

li URFACE ELEV. 

MSL 

3 10 0 0 1 9 8 

138.7 PBr^.rrT SCDHEC/Bluff Rd./SC 

SHEET 1 OF 2. 

DATUM DATE STARTED 12/3/85 OATE COMPIFTFn 12/3/85 

DRILL RIG CME 55. DRILLING MFTunn H o l l o w Stem Aiigpp 

ELEV. 
DEPTH 

138.7 

DESCRIPTION 

s 

SAMPLES 

HAMMER 
BLOWS 

PER BIN. 

REC/ 
/ A T T 

REMARKS 

- 0.0 

-130.7 
- 8.0 

ih ZLLL 
- 15.0 

101.2 
173" 

Orange brown SILTY CLAY and f ine 
sand 

CL 

Yellow brown fine to medium SAND, 
little clayey silt SP 

SM 

Yellow-gray fine to coarse SAND, 
little silt 

SP 
SM 

Continued on Sheet 2 

No samples taken. 
Boring legged from 
auger cuttings. 

Job No. 8S3-3n7Q 

Scale 1 " = 5 ' Golder Associates .A£S-Drown. 
Checked AES 



SURFACE ELEV. 

ATUM ^'SL 

3 10 00199 

138.7 
BORING LOG - i i 
r r rn i r rT ^^ - r iMFr /R lu f f Rd. /SC 

SHEET OF. 

DATE STARTED 12/3/83 DATE COMPLETFn 1 2 / 3 / 8 5 

DRILL RIG CME 55 DRILLING METHOD- Hollow Stem Auqer 

ELEV. 
DEPTH 

101.2 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER 6 IN. 

REC/ 
/ A T T 

REMARKS 

37.5 

88.6 

50.1 

186.1 
52.6 

Yellow gray fine to coarse SAND, 
little silt 

SP 
SM 

Stiff dark gray SILTY CLAY CL 
TO 

Boring terminated at 52.6'. See 
Monitoring Well Log for well 
detaiIs 

Job Nn 853-3079 

Scale l " - 5 ' Golder Associates Drown. 
ChecKed 

AES 
AES 



3 10 00200 

APPENDIX B 

Monitoring Well Logs 



M O N I T O R I N G W E L L I N S T A L L A T I O N LOG 

.OB NO ft^?-?o^ P . o j t a — S S ^ t i £ c / B , ^ , | ^ F V ^ ' f -
CA !«•<:» A . E ^ BRILLINC MtTHOO ^ ^ C ' . , , ; ^ , ^ . ̂ / 

» C L L « 0 _BE-L 

^ ^ ' ^ 
m - ^ ,A.^ t .p -g^ OKOUNO t L E V \-^>Pl i 

WEATHER 

TEMP 4 0 ' ^ 

DUILLINO COMPAMY ^ s T 

DRILL RIC C f v ^ e " y - ^ 

^, Go^J^r r^ono 'J 

. DRILLER 

. COLLAR ELEV _ i 4 £ _ 2 2 _ 

T7 lOKjet. STARTED j O J a Z/-S/fe-7 

. s - . r - V 

W A H H D l P t H 

. DATE/TIME : 

C O M P L E T E D . ' ^ ' ^ ' ^ z / - ^ " -
T r » f / DATf 

MATERIALS INVENTORY 
WELL »•»«'>"••'^"-r- M O T I : - I . A I . 4 > - £ t j o r y s . • 

CASING T..r 4 t fe Niorg.^ 
I I I I 

jOrNT TYPE 

GROUT OUANTITT ^ 

OROUT TYPE , 

"ELL s r n r r u S d g n <i«. -

SCREEN T . o r ^ l - g ^ o n H > 

SLOT SIZE ! . 

j J S S i . • ENTONITC S E A L . -52J 
INSTALLATION M f T H O n l - ^ J f ^ p r i 

r i L T E R PAC« 0 T r _ _ 2 f i O _ ^ 

CCNTRALIZERS — 

DRILLING y u D TTPE 

FILTER PACK TTPf Q L J I g g c ^ T T r A f ^ ^ J C ^ 

INSTALLATION METMOO—SSUHSS 

ELEV./DEPTH 

l l&. i 
0 . 0 

1 ^ ^ - ^ 
• 5 0 

12^3 
14 O 

'o^3 
5-5 0 

9 0 a 
47 S 

•SO.O'', 

SOIL/ROCK DESCRIPTION 

SROUNO SURFACE 

'S '̂̂ Jr?, u rrue 4<L.-r 
^6P-6»v\) 

A.>Jc T A I J P>Je 
«>!ujc^ 4o>>Ae W I T V I 

T A ^ F"I>J6 T O M 3 ? I U M 

UnVJE TO TK. ' ' '^^ 

AKIC? ( :O-*J?«<£2 vvrrvl 
PV3PTT4 

(_5^-5f0 TO ^ P ) 

L/ tree. ^n_T-

v'c-o' 6npp U c u r 
. ga 3 6eA.v 4n.rY C:1L_A.V TO 

B o r r o i s A O F M C M j e 

INSTALLATION NOTES 

SuiJPLe: PiEzo^Aerr^e 
fToJ^if^rs OF r < ^ 4 4 o 
PbusM TMifgys-ogp T V c 

PPE: ^ IOHJT-^ T E F L O - J "IATCO' 

To lv'|J|CI-l A-g-fc A lTAO- l t iP 

• ( ^ w i r H klVL-ovl CAg;̂  g T H - ^ ' I 

: ^ " i . p X ' / ^ " o p . 
- R>,YgrnyLi=>Jg ruBiJo 

E-^CM T u S g . V«./A.'3 •ScgEDs leU? 

— ~7" ' / 8 " o t 7 VVovJ 

^ PbgOLJS R>i-YETV>-<u:jJe 

Q.O-SO n-im") goTTCO iiJTta 

' / ^ " TijWipJC A i JP 

n P n ^ t ? WITH FtHCC-O-EoJO 

TUftiislCi. i^Au-* rug,vh coiQg-
cotTgp A.-r -me '^ugFiS.ce 
w i r u <:QLOgS7 rJA'^rKi. 
Tb.r=^ TME BuJiTLi-T w-fvs 
a u i L r sspQgg i>J4 rAjoATTovj 
/>ajT7 isJsrALj-Er? CTOWNJ 

TT4e Ai4>Jatj js Ot= r u e 
MOio-Qv^ 'br̂ >A AocErt 
wiTv )Qi>4rs re^A^o&^glLV 
B ? I ^ T ^ P T?URI .4 ( . I^JSTTSQ^TTQtJ 

- Tue PbgNV^ncxI W A ^ Auowe ? 

•re cou-APse A^ Tvie Ajoeg^ 
_ _ • vs/ggt; \i\i'\T'HPt2A\.V'J rMHrJ 

-rue 6iv*JoPACK: BG>aTr»Ji-n£ 
^eA>- ^ ' J p ipfieiKJi ' . .̂ ^svFn^ 

: v \ / e g t = : i N j ' ^ a i L j - £ T 7 . 

WELL DEVELOPMENT NOTES 

• I Tue i " toe£ WA*? 
PC>/ei-ot^c7 g y AicuFniJc 

: wiT-M NiiT-Epof ĵ rn£ 
• Fcx.yerrHVLe>J€ T U ^ L - ^ 

ccuco •JOT- g g p u » \ p g p o g 

pgN^suor-go L>si>JG r u e 

: P ^ g i ^ r A L . n < - P U M P ^ f*L--r 

• w i a g i ^ P ia .gT> / ^ - y C^NAajpPFo 

- pjgiNlc. pe-/&-c>pt^e>sl-r 
S. S L J £ g Qg>=wJci^ r i F ' 

g u ^ p g p . 

Colder Ai iociote i 



M O N I T O R I N G W E L L I M S T A L L A T I Q N LOG 

CA INSP A E ^ DRILLING METHOD ' - l g " < > , - / SrCvA, A l i ' t l g l ^ T P 

WEATHER _ E ^ l g DRILLING COIIPANY 6 E 0 - l ^ . ^ s J ^ r g U t ^ - p o U 

• S Q * * DRILL RIC C M E ' ^ 

WELL NO B P ^ .0 ' _ J . . 

GROUND ELEV l ' ^ 7 . ,:. 

COLLAR ELEV 1 ^ 9 . i P i 

WA1CR DEPIH. 

. DATE/TIME 

TEMP .DRILLER 
D I c J p i i . .TARTEO B SO zA'i/Pt' i f n y p i r r r n '2 5 0 2 / » f a s 

MATERIALS INVENTORY 

WELL 

CASINC 

JOINT 

GROUT 

GROUT 

CASING 

T T P E . 

TYPE 

•See UatE^ 

I ' 

OUAHT'YY ^ -

T Y P E _ 

M dial!E&JJ£2£<L. 1 I •ELL SCREEN S S f i - d g K a H K l ^ , / ^ ^ ^ ^ 

SCREEN TYPE ^ 

SLOT SIZE . 

CENTRALIZERS — . 

DRILLING MUD TYPE ~ 

OENTONITt «f Al 6 0 

INSTAUATION MrYMon r O Q g G P 

FILTER P4CII O T Y -

FILTER PACK TYPE. 

s-so' 

B U l U t K z ^ i ' ^ A N I O 

INSTALLATION METHOD. PooTseo 

ELEV./DEPTH SOIL/nOCK DESCRIPTION INSTALLATION NOTES 

i a t i o L B flptQ>AFTE.g G 3 > j M ' , r s O P 

: t ' i cM 4 0 PUJ5M THgEAr>g? PVi:-. 

PIPE ("JOIIJT^ T5t^a>J T A . 1 ^ ro 

1̂ 7. Z GROUND SURFACE 

0 0 

' ^ ^ :g 

L D O 4 £ TO OOM^^CT-
8ieDwsl FIKIE ^ A » J O 
AKJI? «>iL,rv C A A V 

(5c) 

: ^ftA^ICH / > g E A . T T A ^ . I E P / ' u / I T V I I J S L Q J 

: CABLE •ng^^S fe - | •P . ^ ' / ^ " o . P 

Rx.ypn4Vi ->^E TUP^iiJO. &».CX TUP^ 

^^/A^ 6Cge&JEP ^»/irH - - 7 " V f e ' Q P 

iAO»J t:taETxj<, Ftx.ViST>4n.eOe 

5.0 i:^?KAP-*.CT T7k>J -T& TtjBi>J(L/"Pbep ^ z t ; - - o o - 5 0 M M ^ 

BuTTCo IKITO -mE. ' / z " n j K i s l o 

AjJt? TIPPgP >*/in4 FU4gP-F>JP 

-TLigiJc. E A ^ H TUB& g y j s z -

• crycriL-o AT- Tvig <.uT;FA<Le 
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P L ^ C E C I V - I I D - ro l .Q-

• 5 & - r P f c - p - r E / ' . - T i y ^ t - T E a C 

..••-OvEe i f j r i : , > j r e g - r i 

•MOTE: 

A L O - D C V J M M Q L g r / . E A f - ' j e E -

^ £ Q i ^ 
yUE. ICj i - 'T 'En T A ^ c 

L T E R 
WELL DEVELOPMENT NOTES 

e / z - ' . / a e ' - g A J u E c 

. 2 . C j - ^ c c t J ^ - ^ . 

9 / s / & > S - g x . / i g C j £ = > 

•^CgECiJ T-l igp.^-^ j_<-

PLJ»<IP£D 3 O ^ A U U Q J ' ^ . 

t t u e a i E P eo-r-rD>^ 

2 ^ F E g T ~ . P ( j U P g C 

7 , fp / r » A L U - 0 > J » . S L j g . ^ ^ g ^ 

3 < 0 t l j A L J - 0 > 0 - i > . 

i lJL i 

Colder Associates 



MONITORING WELL INSTALLATION LOG 
JOB NO p , ^ - ; v - i r ? — ppojEa £ b : . o i [ £ c - / p , . . i i ^ i = . ^ ^ ( s . c 

GA INSP ''*J&^-/ ^ W ^ DRILLING METHOn M O L . I O M ^ I - ^ rP .M . - ^ ' ^ ' ^ ^ ' ^ 

WEATHER 

TEMP ' ^ O 

C-t.£^g DRILLING COMPANY 

0RK.L RIO _ £ l t d E _ S ^ 
- r g l - - ^ - r A T E 

. "ELL NO - K - IQ 

GROUND ELEV I ' ^ . ' 2 -

COLLAR ELEV l 4 2 , " > ) f 7 

\ .S-tCT 

•ATER BFPYH I Q ^ 

DATE/Tmr 6 / : •>|S? qi ;>>»• 

. DRILLER - .C>T ^ g T , T A R T E D . ( g C Q . y / ^ r ^ / ^ s cOMP. r r r n ^ ^ » , . /g A g r , -

MATERIALS INVENTORY 

WELL CASING. 

CASING T Y P E _ 

M'g. 
s e n 4 0 FVf 

JOINT TYor P L U S M - T H e E A Q T F I - l , f - y -

GROUT OUANTITY n i 

GROUT TYPE n 

WELL SCREEN . 

SCREEN TYPE _ 

SLOT SIZE 

^ M Ala . 

=., /;;m-E-D 
- i £L 
0\/(L. 

•ENTONITl SEAl S . S p - E ^ T " 

. O l O I K I C'-I 
INSTALLATION METHOO H A M P P O . I g E O 

FILTER PACK BTY S . O P g g . T -

CENTRALIZERS 

DniLLMS MUD TYPE . 

FILTER PACK TYPf r/Jf^ r ; ^ f = g " c^ l ^ ^ A i . . ; , 

INSTALLATION MrT..nn l - / > M C C fa J e C Z 

CAJ 

CD 

CD 
CD 
^ D 

i 

CD 

Golder Associotes 



MONITORING WELL INSTALLATION LOG 
JOBNorah^-=^^— PROJECT i^jTLUHPr / p i , , t ^ p p p / . ^ . r 

GA INSP V j3 ; r / ' = I | ' - J5 DRILLING METHOD. t 4 Q l .| (-,^,1 7--,TY->.^ ,/i,.J t ^ F-g-

WEATHER C . L £ A ^ _ DRILLING COMPANT T g I - ^ - p ^ T - F -

TEMP._JIS1£ 

WELL NO 

GROUND ELEV 

-Ecu I 

-L2_ 

DRK.L RIG i C M E CL^c^ 
. O R I U E R -

m i e j s 

WATER n t . T . . - - ^ . 6 -

COLLAR ELEV I 4 Q . > = p , . . r T . ^ . v r e ^ » / 6 e r l l j n ^ 

• STARTED ' ' . t ? ^ , fil'^H^ C0..P,,Trnl l .CX>to^6/_:4,. . -
TflK / aATC 

. tn « l a . r^ iO_ WELL CASINC ^ 

CASING TYPE ^ r > 4 4 o P v / - . 

JOINT YY.r P L U S H T M e g A o - r ? i - i Q ^ 

GROUT OUANTITY ^ Z 

GROUT TYPE ^ 

WELL SCREEN 

SCREEN TYPE. 

SLOT SIEE 

CENTRALIZERS . 

MATERIALS INVENTORY 

.M.4la 

• O l O |>J<CUI 

BENTONITE SFAI 5 . ' » P E g T -

INSTALLATION MFTnnn M A / J O ( ^ 1 ; l ^ i ^ P 

FILTER PACK O T Y . • 7 . ^ i = E 

FILTER PACK T v p r r j . t g F c T f ^ F ( ^ i ^ t a A f - ' C ^ 

ORtLLMB MUD TYPE INSTALLATION M r T n r « l - ^ A ^ J g fe J e . E C ^ 

O N ! 

CD 

-CD 

ELEV:/DEPTH SOIL/ROCK DCSCRIPTION WELL SKETCH INSTALLATION NOTES 

I3T? SROUND SUWF»Ct 

^ U L . P v / r . A M D F i i - T E : e 

F i f t f t g n : , W A - , ^ T ^ A M 

r..! cAnt r r ; ) i - p i p g TB u ^ g 

0 0 

p , e o v A ^ M T O 

Ci-Ay , - T E / i ^ E 

I J O - S T A L - C E S : 4-0 O ' £ > C e & E L j 

1 2 . . O ' C A S i » J < 3 

C).g>V~.'Z-L F t o ' J T -

AF-rgp PLicci^jCs - r y g 
A U ^ e e S , ^^.^g I- 'OL-S: 

r -n i -LAPser? -rr-> / 4 . ^ ' . 

(CO P L A C E D S A A s j D P A C P K T D " T Q ' 

P l A ^ g n & E > j T T : a f . . " ' r E • ^ E A I _ 

TD "?'<='' 
P U A C E P ^ > A M C T O l . Q -

I Z Z . " ? ^ • S E T P e C T T g C - r y g ^ T H g c 

I 5>.0 rr-i^'PiP- IKI cr -^ t . . ic^E-r^ 

U O O S E T D I M P A C T 

T > ^ P l kJ £ T-Q 

W e X 3 i u W - ; : ' / I A J O 

L i - r T c H O u Z A D l M C s 

' ^ ^ - r ^ A c H • b i L . T 

K ICT fE" : 

A L J - Q ^ v U A j i - ' O L g M C A S U ^ E -

^/^e^>rr& »AADg \AJir r i / i 

C s ^ l 
v J E i ^ j M r e p T ^ p ' E " . 

WELL DEVELOPMENT NOTES 

?/s/&e>- •s>uecEP wgcc 
• Y p F F ' t ^ J T U F ^ ; ) ^ j ^ M O C i r 

2 ^ T ^ E : E - r O U M P E P 

Z o C a A u L ^ M S . • S O c n L j E - D 

T O F Z O gglE Pw^^Z 
^'^Ti < ^ A < _ L O M . S > . 

fi&°' 

g i g , 4 
; i . ' 5 

•TZ j i cs . e . i < i £ T C 

Si . ^FT . 
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MONITORING WELL INSTALLATION LOG 
JOB Nr b u t S fUTT P R O J E C T — ^ ^ n u ^ , - ^'p-.i , , r p c c / ^ - ' - — 

GA M S P l t i i t i / F L l ' . a DRILLING METHOO. M f l . _ i <^ ̂  ( ^ . ^ ̂  ^ ̂  / . 1 I / . . E R , 

WEATHER . ^ l ^ U i J ^ a — DRILLING COMPANY T g l - ^ T A T P 

f ^ - i z 

GROUND ELEV. 

COLLAR ELEV . 

1 ^ 2 ^ WATER DEPTH. 

1 3 ^ . 2 / IUTt /T lMF?/ l> : , /£^ . . J - rv. 

TE MP. i n ' p DRl l Rif. C M E f , ^ p T / p - T .TARTTB4Tnrvl/B/z'^/o'^ COMPI rrrn " OJ/..-/R'•-' 
- * ^ — T—l / 0«TI Tiar / t a r t 

MATERIALS INVENTORY 

WELL CASING. 

CASING TYPE. 

q.g. 

-^r.H AQ Ps/C 
WELL SCREEN. J n . 2-1 F F F r 
SCREEN TYPf f=)L I T T T E D P ' ^ ' ^ . . 

JOINT TYPE F U ^ T H T M r £ ' ^ g ' T e j - U ~ ) f SLOT r r r ^ ' " ( ^ J r ' - ' 

BENTONITE SEAL. 

INSTALLATION METHOP H A > J O C f a - l g E T S 

FILTER PACK BTY - I . n g g E l - r 

OROUT OUANTITY 

GROUT TTPE 

CENTRALIIERS . 

WlLLWQ MUO TTPE . 

FILTER PACK TYPF C ^ ^ E E O L E C ^ A I ^ ^ > ^ K I ' 

INSTALLATION M^THn.^ U A l ' . . - P . - l . J g E L' 

EUV./DEPTH 

L 2 S ^ 
0.0 

IZ<?.4 

(^6 

IZO*^ 

l^-.O 

g ? 4 

SOIL/ROCK DCSCRIPTION 

BROUNO SURFACE 

•trriep-^ LIOaMr BeDv>jia 

AMD Wu|-r-E CuAy 

TIEAIS' P iME -:>aMC 

(CL.) 

U O O - ^ I T A M P , / ^ E 

( ^ ) -

Cok/lPACT, TA^J 

PiNjE -no coAe-bE 

(e=p^ 

A-Ce.S 

fe.q 
S0.O 

6ieAy CcAy 
(c^") 

BOTTOM, © F 1-iOL.e 
AT ^ 0 . 0 P-r 

INSTALLATION NOTES 

34r-L Puifl A>JD F)c-rE>g 

C L & A M E D t ^ g i o g - t o 

u s g . 

T:^s.-rAi 1 r n 4Qr>-«irg&E>J 

q . S ' tlA-SiMC-i 

O.S'^A.IE-i-R,,/'^ 

A P r £ g p, ,,. L l /Jf- . T-l-iFL 

: COLa.AP££D -TT) I l . Q ' 

: PLjticgD •=^dn PACî . -T3 4-.r) 

pLACPn KfcyJTPKliTg S e A u 

TP i l 

P L A C E D ^.AMDTT^ o . f 

E T P E n T E C T l v F . r ^T^gL . 

C O V E g IKI C O M C C - F T F 

• = ; g A L . 

Mnre.. 
• AUC rLX/JMMOur ^/EA^UCE-

• MfeMT^ rv^fice ^I'-ryi A 

: Vsl£iO<HTEP TAPE 

WELL DEVELOPMENT NOTES 

yc./ft'b- Sugc^ET^ TUE 

g>L -̂r̂  t-iA^JP P L J M P E C 

•giQ ^ j A L x - o M ^ j . s ^ e t j E Z : -

BOTTDM 2 ^ P c E T , 

• P L J ^ P E D 2 0 i:3A;.4-ONjt-. 

: ^3Ug^-«&ID SoTTCW< Z o 

P e - E T , P u ^ A P £ D z o 

— i 

<CD 

CD 

i\D 

ND 

^AI_LOM*>. 't>UZCit=C> TCP 

2 0 g £ E T , F^JMPE,0 

. 7 0 <:aAUUOMtr. -^ • igiTr.crTr 

T o P ZJD ^ E . £ T . P>.jMPE.i-

pn n-^'^p^'*^-
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MONITORING WELL INSTALLATION LOG 
JOB NO i r ^ ' ^ 3 g l ' ? PROJEa S 

GA INSPYI IPA. / F W 5 DRILLING METHM, 

^ ^ " E f / p - i 

WEATHER ' ^ L E A K 

TEMP - - y n " F . 

L L o J g F e p / ^ . d " t L L NO 

H n i i / - ^ y , | s - r c M A i J i ^ E ' i : GROUND ELEV 

P ^ I J 

DRILLING COMPANY. 

DRILL RIG C L j g ^ " S 
- ' ^ ' - -rrr^rF 

L E R - I i i /«2T 

COLLAR ELEV i d Z . C ' ^ 

. STARTED g 3 0 . » < / f i / ^ T / " - ^ 
T M I / 0«Tf 

.or 

11.0-: WATER DEPTH 

. DATE/TIME ai i i i i iLLjLfi iM 

COMPLETED n j o x y ' ' ^ / . : ' . c . 
TlWf / OATt 

WELL CASING. 

CASINC T Y P E _ 

. M Ala . \ -3 . .0 
S C H 4 Q P - ^ C 

JOINT T - - r F ' ' * • " T u g E c n T g i - L c r 

GROUT OUANTITY 'ZZ 

GROUT TYPE I Z 

"ELL SCREEN. 

SCREEN TYPE_ 

SLOT SUE 

CENTRALIIERS . 

MATERIALS INVENTORY 

i M.tl A Q - \ - ^ i P E B - r 

^ l „ r - r r T ^ D ^ y i ; - -

. Q l O I M C l - t 

BENTONITE SEAL. 

INSTALLATION MFTHnn M A M D ^ b J E . E D 

FILTER PACK nT« I Z 4 - ^ . ( = ^ 1 -

DRILLING MUO TYPE ^ C . 

FILTER PACK TYPF C " S . E o t : E g F A i J ) % l M r 

INSTALLATION MFTHrtn H A > s l D P j - J g c r ? 

Osl 

CD 

CD 

ND 

CNJ 
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MONITORING WELL INSTALLATION LOG 
JOB NO _ a S i : ^ S 2 2 PROJECT S C X l l - I E / , / R l . , j p ^ ^ , ^ / ^ ^ , £LL NO 

GA WSP W f ) L / F l / J ^ ORILUNG MCTMCe ^- l i -^L U f ? ! ' ' ^ T f c J / / l i j / , & e . GROUND ELEV 

" T ' T u r w C J - ^ A K . DRILLING COMPANT T ^ I ~ ^ T A T ^ COLLAR ELEV 

P- | 4 

TEMP q o ° f- DRILL RIG C X E g ^ 
' ^ . 1 • ̂ n l BATE/TIME & ' 2 7 / & g g 1 5 3 . 

' g - 7 

-ORIUER. Q ^ ^ ^ S ^ ! STARTED ± | ^ e r / S / | 2 i 6 5 c O M P L r T p n ^ J ^ . - Y . / ^ - . / . 
TIM! / OATC 

MATERIALS INVENTORY 

WELL CASING_ 

CASINC TTPE_ 

. M.«i». 17, f> .1.1 

SCM 40 FVC 
JOINT YY.r C L u - ^ •nAB.^AD T e . | . C /Oy _ 

GROUT OUANTITY — . ^ . ^ 

GROUT TYPE Z I 

•ELL SCREEN . 

SCREEN TYPE. 

SLOT SIZE 

CENTRALIEERS . 

_ 4 C K BENTONITE SE A L _ _ 2 _ E £ £ I _ 

•g . l - / - 7TTED P V C 

. O l O l > J C U 

INSTALLATION METMOn H A m P C ^ , itj.^ p O 

FILTER PACK OTY (a C) g g i p T 

FILTER PACK TYPFtTHEJgQKfcg P ^ i » i • i > » o C 

ONILLNae MUD TYPE . WSTAUATIOX MFTMfn M A M O P Q i j e E P 

OJ 

CD 

CD 
CD 
ND 

00 

• 1Z&.7 

EL£ VI/DEPTH 

\J±L. 

IO .O 

I2S'7 
I5.0 

.^JL 
BT Z 

L 
^ 1 . % 

SOIL/ROCK DESCRIPTION 

«ROUND SURFiet 

• ^ T - l F F ^ U l C i H r 

e c o v L / F j A ^ J D 

\ / J M i r e i a = ^ 

T E A C E 

•SAMD 

F ^ I I ^ J E 

( C C ) 

SAKJO ^ M E ^ / C T 

(k.v^^ 

C O M P A C T - ^ c i c i - n -

B e o w K j . f ^ i K i s T-o 

T T Z A c e t J l u T 

5,-.c=rf C J C * / t d = ^ 
( C M V 

BcnrOfvA CJF M O L E A C T 
S l . ' S F r 

WELL SKETCH 

3 2 < 
3 n ' fllBrwf i:D? 

1.5 

3 e. 

fc.e. 

<JL6' 

T5S' ' * 7 i f ^ 

l u o : ^ „ _ J : 

•Sg^ f l l 

^ 

\ vm:i^. 
s::;;*v; -

^m 

at'!*: 

?Sii? 

; i . s 

SiMi c2»ikk l a 

>>^;i>''^ • i'.V**.''.'.^ 
o.-... » • . ; : — •••.•-".:-:7.< 

= ^ 

S:^==i^ 

= 1 

T»fj(uiL i-uwte' 

T S P O P P\i£. 

S '̂î iNi 

i j ^ 'PJg j I 

3*>---l 

m 

P..*;.<?T.: 

l r = 

CoviC&fiTS' SEAL 

5 F fe l .LBr r 
i T e 

S e / g -

APffROjd 
8 " 6C»EEJHC«_£: 

l l L B i c S U Z S u 
MGAPCCO UllTVI 

FiirreaCtoTH 

Qi^iuwAPi&B. 
V \ A T B £ l i l 4 . 

- 3 - | i > e i * ^ U l C I I 

• & O T - r o i Y ^ o<=-
^ K f 7 ^ wt=r 

R ii^r F f ? -SAOD P A ^ J ^ T O L:>,S' 

P J A C g P S E K j T O M r T g - S E A L -

INSTALLATION NOTES 

A n . P \ /C Al .n-1 P u - T g i e 

F A P b C i ^ . WIA-!. ^ T E A K A 

r t e A . i g r ^ p p . r ^ g T Q ngiE . 

Xt i i i ^ A . i i c n - A o a r r P S E U 

i 7 . g r f t ^ i ' j r - i 

1^ g ' t JgLLFbua r 

A F T E g P U L U I O C I T H E 

A J < , E R < . T M E H O L - E . 

/-/-..-L-AC>-SE.D -TTD l ^ . / - > ' 

T D -^ l .g) ' 

t = > ' , ' ^ F . P -^SA^JD T n 1 . ^ 

co^E je IMI c o K j c g g r e 
. ^ g - A i -

AOOXL: 

AL.1 n...u_n.iMc>j: LAcAi*.. I P C - -

ugL IT-. k/Ane. uAiTu A 
tOEid:3MTg.D T2j?g 

WELL DEVELOPMENT NOTES 

' 7 (sy f ie>- 5M^ec ,ED N / I E L L 

f b r g g E J ^ I T V t E O L j C a H O L j T , 

P U M P E D a o c jA i_ i -o^s . 

- 5 H P / ^ E : D B O T T D M - 2 ^ 

| F E l = - r . P u k A P B D - 7 ^ 

6 > A L i - o » J S . s c j g i - . i - n T O P 

7 ^ g E I P U M P E : 

^- r r^ / - n A C C O U - E . . 
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JOB NO P ' V ^ ' % T 7 Q PROJECT. 

.MONITORING WELL INSTALLATION LOG 

CA MSP V M B L . 

- " " • ' " ^ I P A P 

TEMP 2 ^ l £ 

. ^ e U J F P g p / S C . = £LL NO t ? - If-, 
.SHEET 

OSILLIMC UETHOO H Q L . L ^ V > , ( ^ T E M A J U E 

BRILLINC COMPANT "Tg? I - * j r A T F = ' 
OATEB DEPTH. 

.OF . 

p. -

DRILL RIG C h \ E g f f i „LLER_EL(^S^ 

GROUND ELEV 1 ^ 7 , (/; 

COLLm, aEV _ | 4 f f , e ^ ^>TK/T ,M" . ^ /4 /qA I I oo 

• S T A R T E D a : . ^ r f ^ / c ^ f 4 / f f ^ _ , ^ . I ^ , . , I . „ ^ ^ M ; 4 / 8 -
T i° i / pan Tisj > BATt 

MATFRIALS INVENTORY 

BELL CASING. 

CASING TYPE_ 

. t) Ola. 11 
•^c^ 4 o P M C 

JOINT TYPirFLO- lSH T H e E A O T g l - L j O C 

GROUT QUANTITY ~ 

GROUT TYPE ~ 

O E L L SCREEN. 

SCREEN TYPE_ 

BLOT SIZE 

A O .11 OENTONITE n t f l l 5 O t^ IT E T 

-SiL / -n -TED Pv/<C 

. O I O l M O < 

CENTBALIEEBS 

ORILLMG UUO TYPE . 

INSTALLATION UETHlvi M A ^ J ^ ^ R J J E C 

FILTtO PACK BTY S O r=E: g - i -

FH-TER PACK TYPFCMEjeir : iK&g F A l ^ - ^ A i ? 

WSTALLATICa MTTH/m | . IA<^ O P o U g E D 

CNI 

CD 

(CD 

CD 

ND 

cn 
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GA miP. _ J i l S i L 

wE<TNER 

T E M P _ 2 Q 

CLE>Vg 

MONITORING WELL INSTALLATION LOG 

PROJECT S - H H F r r ' r i l - U F F f P ^ . ( - - . r WELL NO P - \U-> _ , „ ^ ^ , ^ 

DRILLING METHOO l 4 r ^ L , r v . | < ^ . r r . . m i f i r P -^ " O U N D ELEV t ^ P > . ' ^ _ „ . , „ j , ^ ^ , ^ _ 

DRILLING COMPANY 

DRILL RIC C L ^ E g ^ 

' - ^ ' " T ^ f COLLAR ELEV . 
JCL2L. 

lUER P ^ / -

• DATE/TIME " J M ' * ^ . ' 

• STARTED 4 . ^ ^ T ^ / y ^ / f i - S . cD-PLETEDi j C , j ^ " ^ , 4 t • ' ^ 

TMI ' / 0«Tf 

MATERIALS INVENTORY 
WELL r t t m r . A M.« la 

CASINC TTPE fJT.H 4 0 P V r . 

2 L ^ WELL SCREEN . 

SCREEN T Y P E _ 

JOINT T . o r g l , 1 ^ T U g g A O T £ l - L . O C 

GROUT OUANTITY I Z 

GROUT TYPE I Z 

^ l« Al« 

-=.L-CrTT^D. 
.±2. 
P V ^ 

BENTONITE SEAL 2 . A ^ P f ^ F T 

ALOT %\?r ' O l O 

CFNTRAl i r r f M 

i f i K " 

— 

INSTALLATION METHOO M A y j C U - - - ̂ j f f i : : • 

FILTER PACK OTY " 7 . A P E F T 

FILTER PACK T Y P r C " E g - . T < f c g p = ^ ' J , ' ' . 

INSTALLATION MFTHrm l - ^A l ^ ' i : : ; C ^ j i C E . ' 

EUV /DEPTH 

I ^ ^ . 5 
0.0 

iZ-7.5 
/ I O 

S ^ o 

' 3 0 = 5 

SOIL/NOCK DESCRIPTION 

SROUNO SURFACE 

S i O r . L I T T U E F l U E 
5 .A fJO 

( M L ) 

C O M P A C T , T A S J 

F / M E : T O I ^ ' I E O ' L J M 

^ A N J p Ui-r-ri_Er 

T o T E i i C E ' ^ l u r 

- n o 

p p " ) 

• ^ j ^ i c F , i>ig) i : j:fiL <;:i-/«v 

A T 6 0 9 F T . 

INSTALLATION NOTES 
A l 1 P v / i ' A f . i n F l l - r ; 

t : ; A ^ l ^ P l r i ^ : ^ < . ^ r r F ^ / y i 

C ^ I - F A M P D P ^ i n g 

: J M J T A C l ^ E D 4 iQO- = : •• 3.5-M 

1 .̂5 ' ^ • -
O.-5'vu-Z-, 

/ ^ F T E g P J I - L I M L J ^ ^ . 

^ ' K l ' F P ' ^ . T L 4 g M O L _ E 

: ^ Q _ C . A F - ± ^ E P - n o 1 2 . . o 

T O -2..C?' 

P C A L E P • ± > A K J D T O I . O ' 

- b g r P g Q T E C T i v J E 

c c ? v e g - I K J c o N J c g & r g 

. _ ^ ^ ^ A L 

K J c r r e . : 

A L U P O l ^ / f j U O C E M E > ; S L i e E -

\ ^ | g U ^ H T E . D T A P E 

: WELL DEVELOPMENT NOTES 

: ^ / 6 . / e . 5 - s t i g ^ ^ E o j ^ / F L j 

s c e g g M i g O i _ i C J t - e a - ^ 1 

• P U M P S P ^ o ^•^AL^ra^ . ' ^ . 

• Sug/r.Fn BCTT-roK/i -2.0 FgET 
: PuvirED 2o <biAcLo.o-;. 

^KJ Ig t»ED TO)P 2 . 0 F^EE 

P U M P g Q BQ a i A L C C K S . 
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MONITORING WELL INSTALLATION LOG 

- P - ' l -jOBNO ft^^-Sg?*? PROJECT ^ x L D v ^ e f / E S L i i p F f j ^ j ^ . C . " E I - I - NO 

GA INSP A £ i DRILLING METHOO H P t L i g y , ' S T E J M A U t a E g GROUND ELEV 

^ COLLAR ELEV Fi^iS-WEATHER . 

TEMP T O =» 

DRILLING COMPANT. T g l . C i T A T E 

DRILL RIG C M E g » , 
DRILLER 

Q )iO>J e s STARTED 

J x t C -

WATER 

OATE/T 

1 

D E P T H -

I M C I J L ^ 

o r : 

6 . 5 7 ' 
-.<S/J- o o 

i S c f c i COMPl r r F B i Q - A * l n . j ^ A * 

WELL CASING. 

CASING TTPE_ 

XINT TYPE p L a S H 

GROUT OUANTITY 

GROUT TYPE 

10.2 
• ^ r n 4 0 PMC. 

WELL SCREEN 

MATERIALS INVENTORY 

Z I M.'K _lfl_ 

- M e 6 : A P F - r p 
SCREEN TTrr r ' " • ' " ^ r n . ' ^ ^ ' ^ ' ^ 

— SLOT SIZE a.c-i.^-

BENTONITE SEAl Z .O * Vz. ' P s . u L E T . * > 

CENTRALIZERS . 

INSTALLATION METHOO I - I 4 « . | P F ^ T i l C ' E D 

FILTER PACK OTY 2-gS<0 «^ 

FILTER PACK TYPC CUf-J^cftL^er CA IS V O C 

OMILLms MUO TYPE . INSTAUATION MFTHfy^ ' - l ^ i O P VO.j.e.iX:> 

Goldsr Associates 



MONITORING WELL INSTALLATION LOG 
XIB NO _ f i 5 2 . l i £ 2 2 ""••FCT ? ^ D H P C / > , , , , ^ p p ^ ^ ^ ^ 

CA A [ L S DRILLING METHOD—^-iriLLrnA^ 5 , r g M A i j ^ . , P ) B 

DRILLING tPMPANY T f I - « L | - > . p g 

OR I I I R1S t l M E e , ' ^ 

GROUND E L E V . 

COLLAR ELEV . 

»»TER OPPTH I S ^ O 

OATE/T lM t M . l S - » . ' / l J r - t l 

T - p . - ^ O ^ j e S STARTED £ 0 ° ' ^ ' z ' " ^ , j ^ * " • C O M P L r r E D . i i a i i i i , i V £ £ 

MATERIALS INVENTORY 

BENTONITE SEAl S O pe.LLEr.s 
INSTALLATION METHOD r i A s . j p f t a u g g r ? 

FILTER PACK QTY S ^ n * * 

FILTER PACK T Y . r r . U ^ g Q i d f e pTA | ^ ^ f ^ , p 

Osl 

CD 
c : i 
ND 

oo 

Goldsr Associotes 

http://riAs.jp


^ m m n ft5.5-5Q7q PROJECT ^ C D M E C / f » , , j p p p g ^ ^ t -

MONITORING WELL INSTALLATION LOG 
WELL NO P- 19 

SA MSP. 

WEITMER C u O u i O y 

TtHP ^ ^ ^ 

DRILLING MtTXOC M O i ^ L g y j * | T & Y 

0«IU.INS COMPANY T t ^ 1 . a T A ' - g 

DRS.L RIG _ £ > 4 E _ a S i ft 

A L J C J E C GROUND E L E V . HTfe 
WATER DEPTH _ L L i ± . 

_ COLLAR CLIV . I 4 g y > BATEAiME n A r y p . ^ "S . Q ^ 

STARTED ^ e n / l l M f ^ , C O M P i r T x n g ^ / . I / T / P ^ 

MATFRIAl S INVENTORY 

, . . . - : TYM ? y > ( 4 0 P W C 

G'fMr OII»"T|TY ~ 

eaniiT TYPF -

AO. WELL SCREEN _ _ _ ^ _ _ _ M B l 

SCREEN TTI-r M ' H F P " l l ^ ^'^ '^ 

SLOT KIT. Ci. O2O 

CENTRALIZERS ~ 

•ENTONITE tFA i Z.^. * • / . • r m i 1 I T ^ 

INSTALLATION METHOO H«J>jO a t . j p p ^ 

FILTER PACK OTY 3 3 5 ~ ^ * ' 

FILTER PACK TYPF CHfcJa jc tg F * i 3 » A O P 

OMtLLMG MUO TTPE . •ISTALLATION MfTnnn M'^SjO P p j C - g t - ' 

Colder Associotes 



XB NO-aa2322fL 
SA — ' A F * % 

MONITORING WELL INSTALLATION LOG 

WEITMER R A l N i j 

eeiLLme " " M m M ^ L J , - . ^ ! - f y y ^ ^ f^, i ^ p g 

MKAIMe COMPANT T b i - -n -A ,1 -E 

WELL MO 

SMUND ILCV m o 

COkLM U.CV ' ^ ^ ^ * » 

-SNEn 

• M T j n KPTM _ L L 

BATl /Ta. . I l - ^ g . / l 7 . n 
— • - ' • — • • • - . . - - - - • • IJ. 11.1 

• ELL C A S N W _ _ 2 

MATERIALS INVENTORY 

-SCri 
- l . l WELL l e R r m 2 ' h AM 

CASING TTPE 

xiNT TTPE Fl n'^H THgfei^nef? 
SROUT OUAHTITT ~ 

GROUT TTPE — 

SCREEN ^ — M i u t r ? r v ^ f* i^c^ 

SLOT SIZE n.02JS" 

CENTRALIZtRS " * 

BMLLMB MUO TTM " " 

eiNTOMITI HAL g o ' * ' A - p r , , | f y . , 

IWTAli.ATION M t T w a e J U A J D > » v . g c r , 

r i L T i e M C I ATT a g > 0 ' 

PtLTtR PACK — r E f l U g l - ^ ^ f t 1 ^ ^ ^ i r » 

•sTALLATioii i^T..^. "^'•'f? t T n i r m 

INSTALLATION NOTES 

Osl 

ND 

CD 

Golde r Asooc io too 



MONITORING WELL INSTALLATION LOG 
ijoo 00 . g § l _ i £ 1 2 _ poojiCT_acPHe:c/E^i ggp P ' V . r - I l . 

sa rnno ^ £ . * i saiLLiMC MrTMcm H o - i - C V / f y r g j ^ A ' J f t f i S 

TT?i. '».r^Ty> 

_ _ _ OBLL HO 

_ _ _ SQOUMO ULEV 

_ eeiLfln iLiv 

tniiiirn RKifT RTAergp 

MATERIALS IwyEWTORY 

r - } e 
y ^ B O T * ^ ' - CWn^Lgmii 9 . i > f l ^ - ^ fl;< 

OELL OCREKN. -.11 
camtiG TTPE P ^ * * ^ O f ^ f t s c i a i B TTPF M I U - E D - ^ . { T T p v c 

miMY TYDiT Fi-u-sn T v r r ^ f g p -n^^LCM i^ lC^PFfO M O T K I T . ( 3 . f ? i f > " 

JenovT euatfTiTY ~ CEtrroALiZERS. " 

600UT TTPE — BeLLESO WUD TTPE . 

OlnTWaiTii BUflL . a ^ •=" / a ' Q . j f^r^^ 

eaaTf luar iOB CSITBOO. H < » O P f = ^ i-qr.fir 

^ i L T i a MCE OTT 9 6 o ^ 

CtLTin MCB TTPEj; .*»EeC»:tg fV> i 3 SxlvAJ 

aOTaLLATIC:! MrTam. MoMp t ^ l f l ^ 

OsJ 

CD 
CD 
^D 
ND 

Goldor Aasociotoo 



MONITORING WELL INSTALLATION LOG 
xa NO 6 ^ - 5o7q PROJECT gc.D^E.c/ftLuPF p ^ /« , , , ' 

M i DRILLING M r m » Moi.Lf->Y^/ " ^ T E M A . i r , E 

WELL NO 

GA MSP. 

- T ^ . . . . C L O U P V 

TEMP 2 Q ^ _ 

OtIILLING ncntco . 

ONILLIHG eoMPAHY T b I - T y r ^ T F 

W»«AmC C A ^ E ̂ - i ^ DRILLER H . J g ^ ^ S STARTED *? ; ^ ^ ^Z ' ' ' , ' : „ ' ^ t l COMPl r r r n 11 V - / M - K. c -

GROUND I L f V . 

COLLAR CLEV . 
' ^ " ^ " WATER DEPTH _ L i _ L i _ _ 

^ . OATEAlME n-l'^-B'.a / iC 4c 

11-1° 

MATERIALS INVENTORY 

WELL CASING. 17.7 - I I WELL SCREEN. . iS-
CASING TTPE-SCh 4 C P V ^ SCREEN T,.r f v ^ | n f p ^ L f T T P i / I ^ 

xiNT TTPE '='i-uaH T K ; S > * P £ 0 SLOT " T r C i f ? ? ? ' / ^ P ' ° " 

GROUT OUANTITY T CENTRALIZERS ~ ' 

. H BENTONITE SEAL ' / : z ' -PBLLC-T- . 

INSTALLATION METHOD U A U C P^ f t ^pF, ;P 

FILTER PACK OTY 2 . 0 C * 

GROUT TYPE. LLMB MUO TTPE . 

FILTER PACK Tv . f C. i f r -p>.^ .g en. iJ, - , A O P 

INSTALLATION M F T M / I H A k l O P ^ ^ j e c D 

ELEV/DEPTH 

l?7S 

SOIL/HOCK DCSCKIPTION 

eROUND SURPACt • 

0 0 
T b ^ pi»Je ^ A p j o 

"AKJO ccA»rec •SL.T 

I-2Z S 

'rc>' ConP^cT -TO LooyE 

COAl^SiE ^ *ss^ , 5 0 A e 

lo-^ft 

30.0 CoMPKkcT TO Loose, 
UiC>Jr o e A T p - | ^ £ 

TO COA«*e 'SAsiC? 

LiTTue C t A y e v 6*L.T. 

( 6 P - 5 < A ) 

h_85j_ 
^az^— 

• 8 ^ 3 
• 5 * ^ 

a t /« jc rT/M<K3 CLAr 

6oTTO>A O F MOUE A T 

6(.S FT 

Colder Associotee 



• I3(e 1 

XB HO 6 ' ^ ^ ? 0 7 ? ,.n.,rrT SCP^Ec / a , , , p - ^ Q J I ^ ^ < ^ 

A £ 5 0«ILL»»C MCTNOP M l j p P;^T>.PY 

MONITORING WELL INSTALLATION LOG 
WELL NO 

SB MSP. 

r f ~ - T ' f ' " ^ 

^ GROUND CLE* 

eNNAiHG COMPANY r , f ^ C n - i ^ i r r " ^ r " > ' T f v n - ^ ' ^ COLLAR ELEV 

o««x "IS C s A g gfg, 
— — • " " ^ ~ 11 ^ ^ - ^ " ^ F * ^ I ' m i 

> . . . , T - n . - l e - J ^ STARTED a g g t / T l ^ ^ e O M P L r T E D t £ . a £ _ i 4 f f i ^ 
^ " ^ Y l / n t t 

WELL CASMG. 

CASING TTPE. 

- ^ I I 

MATERIALS INVENTORY 

r . 
Z'?^<-

XINT r . . . C L t X M T H g - E A P E P 

GROUT OUANTITT I I ^ A C V S 

GROUT TY»r T ' ^ ^ A J . M t O I "SACjc-

CEfv^eslT Z Qon -K ( l e i . 

WELL SCREEN 

SCREEN TTPE . 

SLOT BITK O O ^ O 

Z J O eENTONITE SEAl lOO' 

^ ( . WSTALLATION METHOO R X I C C P 

FILTER PACK OTY 5 S O * * 

CENTRAL I T f X ^ T P g ^ , < r > e - | J G FILTER PACK TYPP C O I K 3 ? C T T : JkA^PUgtV l tS- ' -• 

OXILLMB MUD TTPE ' ^ O * O L I I C K - ^ E L - INSTALLATION MFTMOr R > L « ? r = r i 

- Z O O <I.».L U » 0 . 

tLtU/DCPTN 

0 0 

T e g 
S 6 0 

Fit^C t o CCk*««e V«^C> 

T O O 

^o.o 

I K J . O 

' O ^ 
- i Z i f c S 

- i l ^ l»«S^ 

I 4 0 . 0 
• -7. I 
I 4 4 . 0 

KXL/eOCK DCSCRIPTION 

eeouwD suwFicE 

Streir TO 8o<ei'Jii 
6P-Z FOe ^TBAnCeWy 
RBcjFws o TC 4 9 p r . 

6aci>J ^».MPu>Jc AT q A 

T>»J F X J E ^ A J O C ? , 
4 0 » A E ' . I L - r f6A^) 

• f^ M E D I U K / V S A J S I O , 

toMt « i i , T y c t A V . 

TMIPJCV 8et70EC> 
P*JE TO NACrKUM 
5A.vjo,4o»^e «iwTY 
CU*V. («P^) 

^ e y <nFF c i c a r 
CiCAy A ^ J O •tT^.sJ 4 u T Y 
C L ^ y T B A A e F i * J e 

M p i r u B D V»A« I r E • W»J« 
A p J b LA« /E> i t>CK. t i O e 
TO nAeoMj*^ VAJOO, «o>.Ae 
<<L.-r. K ^ ^ 

S B O W K J Vi>JiE TO l•^BPKiN^ 

UAjco WW I r e ^ . _ T V CtJw" 
LiTTLC P J 6 S a ^ c ? U ^ 

BOTTOI^ OF Moi£ I44.0 

WELL SKETCH 

i.CCX 
C o v ' i e 

^ C i _ 5 ' ' t t L . 

m 

7 9 i O 

eeio 
a a ^ 

r+ 

?ij = 

li« = 

' i - 'C& i r rK t .A j ' jEx 

i ' J - ^ e F J L s £ 
6eowir 

C A A M I C I 

• ^ J ) 

2 

-TOP lon FN!C 

^ P f t o i c 

Ĵ  •JG. 

:2« t^c_ 
C A A I I ̂ C 

^A&ei£. 

r-' •6e>JT&>J LITE 
T^LJJET 

7 K F>Ai « ^ 

P Q 4 X 

^ C C E C K J 

S><frPKll TTF 
M r t T 1ieA<_ 

TCoujAptaa. 
i k \ A T « r i A ^ 
ne iL j uk iC i 

SoTTPtU OP 
HocE" J44..0 

, 0 4 

CEEkl 

INSTALLATION NOTES 

t : ? f l i i i ^ P ^ ' l - l o L g r o S I 

6 e T A K I P c e o u T P i o ^ u r a ^ a ; 

CAf tuJC u S u J 6 4 <AJCM:< , O F 

CgNAENJT P g ^ L L F n S ' M O L E 

T D \ I A TTEFTM Mcxe-

ce)LA.A«>ser> T O I IP. F T K E F O C F 

W E U . COUCO B e i > j A T ^ i , j r n 

g L A c e o 2 6 ct>«, gEpJTr»JiTT£ 

F V t : <wLgt^j4 Ajs ip C A ^ i i s I C 

F L A . C £ & « . / ^ > J P P A c l g 

JPTTfep W E L L rog fi^tytax 

I K l O U g T P g P F v ^ O S ^ FiJtrS 

AKlo oeiu- i i4c MUO 

P L A - C E O U P P E I T ft&JroJ-TE 

A e o L j K j c 2 ' CASiisIc Tg? 

< u g F A c e u^i>Jc 7 fvfc^cg:^ 

r^g ci; isj \r>JT l>J«-raKwFo 

^ T g e c >A/gLA, C T i V & g . 

WELL DEVELOPMENT NOTES 

Lisep . I E T ^ ^ M P TO 

RihAr 2'?fjp^ p?e 2̂ efe_ 

G o l d e r Assoc io tes 



MONITORING WELL INSTALLATION LOG 
JOB »0 . S l L : ^ : ^ PROJECT b<-PMm.- / p . . i F y r p ^ > ^ / ^..^ 

GA M S P _ 

W E < T M E R . 

TEMP 

Aes 
WELL NO 

DRILLING METXOC > ^ ^ P < ? O n > . g y GROUND tLEV 

COLLAR ILTV ' ^ < > . ' i DRILLING COMPANY C E Q ̂ ^f^jYTTut ^ - , 0 ^ T ^ * i n i s l a 

WR.I NIC C M S y ^ _ DRILLER P J<>>JeV - - fT«RTEO g ^ ^ f t/fc«^^/hft. COMPLETEO i r O O T A A I ^ 

BATt/TlHE — 

.MATERIALS INVENTORY 

WELL ' • " • N g *• * • « • • . ' J . 

CASING TY»r Py'C 

XINT Y . . . F L L J ^ T P g E A P f c P 

SROUT OUANTITT J 2 , ^ ^ ^ " ^ ^ , 

CROUT TY.» 7C | f : :Aa- . U 1 . O : I ^ACiC 

WELL SCREEN . 

SCREEN T T P E _ 

SLOT SIZE. 

_i2- BENTONITE SEAL ^ O ** 

_ac. 
oozo 

CENTRALIZERS 4 i r P F L . ^ r P l i J C 

OWLLMB MUO TTPE " T P * Q I J I F ^ 6 E i . 

• - 1 ^0 r . t ^ . M t . O 

INSTALLATION METHOO P f e u g P r ; ? 

FILTER PACK OTY ' l ^ * * 

FILTER PACK TYPEawll iOtgrE A u WjPW?S£ 4 ^ 

MSTAU.ATION METHM t ^ X J g p r ? 

CNl 

CD 

CLCU/DEPTH 

l y . ' ^ 
0 0 

6S.6 

9 7 0 

fe7S 
TOO 

.a*i. • i l . O 4Z.4 
«3I50 

IOIL/M>CK DCSCRIPTION 

eHOUWD SUNFICC 

^EFEK TO W E L L B P i 
Foe iTtcAnceAJ'Mx' 
F^OsA 0 0 - t o 4 9 . O P T 

S a i o J 6*J>APLIi>JC ATS^-*? 
6TtFF 

^ i - - F 6 e A y 4iuTY 

^v/»kJO, «0>AS. S I L X 

Tb «o»yie Cuftiyev 

fUJCO C K A Y « H . T y 
C c A Y -TttikAE F»J6 

Scrr ro^ O F wotE 
A T « » ^ . o : 

\ 

WELL SKETCH 

4 0 . 0 

-Stfi: 

^ 9 . 0 

^fe:^ 
9a»i. 

1 
% 

^ > . 1 : 

;^ 

-' Oifi 

r i'tBE'Ji^afilLik 

' o^^ln -
TMUTSt 

4 2 -
in^SAOS? 

SjKPIk<» 
C^^IKICI 

^ ? ^ P ^ i 
i iJC 

d a x r r 

^ t t lBf iUZEt 

:S,Hipl^a 

F^u,(-r ^fflst 

iia^^>jc>f^fciL 

0.4. 

IUiW4 

; _I2siu££.3LriauE-_ra_SL_ 

INSTALLATION NOTES 

6 E T AK]r> |^ar>JTT:r> 4 . " 

^ g F A C P f .A.^>JC U ^ I N I < ^ fe 

•^A^JC-^ OP c o ^ e U - r . 

P e i U J = 9 S ' U O L E TO g» 'y ' 

INISTAU-EO 2 ' «<.eEe»l /s.sio 
C A ^ I K I C P L A C & O 4/w>ip 

f V c i C LJP> TO "SQ.O F T . 

j E T T g P *;cgeENi A P J P R J M P E I ? 

A T I . S . jp r r - i rog AP«na=r.<. 

I K O Q g . F J A C E P Be>jTfa>JirE 

6EA.L. U P TO 5 0 '=>'.'hiXM^BpP 

TO HVTTXZArg QN/feeNliCUr-

T t i & J J&TTFgp A ^ J P R J M P E D 

A ^ RPJtegg R A C g 0 4t»Jp 
P^o r & 4 e ) ' 5 ' A^JpcjEooTPo 
T D 6 U g F A ^ . P U^ i . . lG ^ 

g>Aot:<. Q P C E K A ^ X J T . 

: WELL DEVELOPMENT NOTES 

RjN\PeD 7 M C A T A 

ATrerr cohAP\.gn»Kl 

ND 

G o l d e r A s s o c i o t e s 



MONITORING WELL INSTALLATION LOG 
xBNo£±Lib2S-
CA I N S P . 

A ^ A DRILLING METHOO M u p g o p y g y 

WELL NO 

GROUND ELCV 

WEATHER. 

TEMP ' ' O 

C U £ 1 DRILLING COMPANY. C & n ^ C ^ M - E L J C T I O J f ^ S T I i J O COLLAR ELEV 

DRILL RIG C M F . S C . , p J<?>Jg^ STARTED I Q - ^ 0 . 

S - C t T I r-i I 

WATER nrpTM I"? 4 

DATE/TIME 4 / Z f e / g / 7 

COMPLETED j L S i ! . V'/&^ 
MATFRIALS INVENTORY 

TlHC / 0 * T I 

.11 . M.gn.. .'^^^ WELL C A S I N G . 

CASING TYPf ^ ^ C 

JOINT TY.r P C U ^ T n g l I A C ? E . T ? 
- 2 ^ 

OROUT OUANTITY IO.'? 6>t^<<, 

WELL S C R E E N . 

SCREEN TYPE _ 

SLOT t i 7 f O.OZO 

CENTRALIZERS — 

JO- BENTONITE S E A l ' ? 0 * 

INSTALLATION MtTHOn P b u C C V 

FILTER PACK BTY 2 f t & * * 

OROUT YYPt ' ^ F F K / O T - E ^ 

FILTER PACK TYPF<ajllLT?V--TV A L ^ j r H r - ^ ^ C 

0«LLIN» MUD TYPE . y * < ? U I U ( CJ l iV 

. • ~ | F > 0 C . ^ i U l . Q 

INSTALLATION M r T n n n P f a u g E P 

Golder Associates 



MONITORING WELL INSTALLATION LOG 

' ^ S > i DATE/TIME 

WATER D E P T H . 

i n « H n a e > 3 - e i 0 7 9 P R O J E C T ^ < : - O n E C / B u ^ f r r e p / - , ^ . WELL NO 

OA . ^ « p W . 6 . ( a . DRILLING METHOO E o T A P w GROUND E L E V . 

WEATHER . W i 2 . i l . i 6 i i i ^ DRILLING COMPANY A C . g » o E . i i ^ l 6 p f i l ) . ^ | C . COLLAR ELEV . 

TEMP 3 0 ' - - D ^ S - F n w i i i PIG P ^ V E ^ p n „ , p „ . ^ j J A g u e 6 o g l i ^ T A H T E C i ^ ^ / i J . ' t f - g S ' c n y p i FTFn 2 _ O o / Z - ' - T - S S 
MMt / OATI 

.o ro. I-r. 2. WELL CASING tf' 

CASING Y . . C : : . A ^ / A i ^ i 2 . e p S T E g L . 

J O I N T TYPE -

MATERIALS INVENTORY 

WELL SCREEN ( b . O - . . I . 3 6 . 3 BENTONITE S E A L . P ' g L U C T 3 4 - . 0 

T H g e A g g p 

GROUT OUANTITY 

GROUT TYPE 

SCREEN TYPE t ^ . A U U A M I Z t f C ' ^ T E ^ ! ^ ^ — INSTALLATION M F T H n n & g ^ J ' T ' / - L U * J P R j J g C p 

SLOT S I 7 f . Z C x i C X ^ ^ ^ ^ ^ U 7 T " | ' 7 t ' g ^ ' ' g Q ' ^ L 0 ' ? i i T F R PACK OTY ~ ZuJLJi . ^ . ^ l - b . 

CENTRALIZERS M C X J g FILTER PACK TYPF & J C C S X 3 T - t > I U C A S f t A 4 P 

DRILLING MUD TTPE - i O i ^ ' - ' t ^ ' ' ^ e f c v / E g r 
a l Z A J I T y : : ^Ao^_ . INSTALLATION METHOD 

M A U D C f a Q g E P . V l ^ l l - e P L . i J ^ M I » O f e 

Golder sociotes 



MONITORING WELL INSTALLATION LOG 
.. . ' ' / PSniF..-T . - - ..y' X i c 

CA INSP — 

WEATHER . 

A ^ l 
.^^ i r - t . r , WELL NO o - ^ . S H E E T 

TEMP 

DRILLING METHOD H G I , i- f^.J 5 . r ^ _ s . / | \ f . - . . P P 

DRILLING COMPANY T - g i - - ^ — , ^ — ; 

DRILL RIG C M S ^ . ^ Q 

GROUND ELEV - l ^ ^ - ? ' . 

LAR ELEV ^ ' ^ Z . - J - H COL 

• WATER D E P T H . 

•OATE /T IUE 

. D R I L L E R . .STARTED ' O y ^ ^ / ; ^ - V i \ C O M P L E T E 0 ^ ^ I _ A l X 2 . 
T i m / o«Tf 

WELL CASING 

CASING TYPE 

J O < N T TYPE - C L J . 

GROUT QUANTITY 

GROUT TYPE 

. MATERIALS INVENTORY 

- I n u l a L 2 : 0 I I WELL S C R E E N _ _ 2 _ _ K > H l o . _ 4 2 L' BENTONITE SEAL. llQ-O^ 

•ecM ^cp^c. 3,„j^^ - T f,',,i -F^' - ^ ' ^ p-J'̂  
•H — , g £ . A I , - ' i ^ . . - . T t F l . ' - i n >.L^JlWI?, p.^ S I Z E ^ 

INSTALLATION METHOD H A j J D V h ^ l p r - i j ) 

FILTER PACK O T Y ^ " ^ T l - ^ 

CENTRALIZERS 

DRILLING MUD TYPE 

FILTER PACK TYPC r MfPp[ -^ - - f^ " 3 , 1 ^ - ^ A I O P 

INSTALLATION MFTHf in M A . k i n P ^ y L p 

'Osl 

CD 

CD 
i-D 

G ^ i l d T A o ^ o c i u t e s 
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APPENDIX C 

Results of Chemical Analysis 
of 

On-site Soil Samples 
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3 10 o\:)Qr.. 

Client: Golder Associates 

Project: Sudhel/Bluff Rd. S.C. 

Address: 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 303W 

(Invoice to) 

Same 

ABI Nimber: 202-265 

Client Nuiber: 
853-3079 
P.O. 85-0118 

• For In-House Use • 

Attention: Mr. A.E. Stone, 3r. • « 
•»••»»»»*•«••»•*•*•»••••#••»••»»•,••,,,•,••»«»••»»•••••»••••••••••••«•«•#•,•«,,,,,», 

Sample: water x soil t̂issue Sampled by: Golder (A.E. Stone, 3r.) 

Other: ABI Kanager: F. Gheesling 

Sampled: 1/23/85 Received: 1/30/85 Required: 3/5/85 

Sample 
number Station 

T1866 . Composite 2 

Test required 

GC/MS FRACTION-ACID COHPOUNDS 
2-Chlorophenol 
2 ,'^-Dichlo^ophenoi 
2 ĵ v-Dime thy Iphenol 
4,6-Dlnltro-O-cresol 

2,4-Dinitrophenol 
2-Nitrophenol 
(^-Nitrophenol 
P-chioro-M-cresol 

Pentachlorophenol 
Phenol 
2, <!•, 6-Tr ich lorophenol 

Completed: 2/26/85 

Results 
(ppb) 

<10 
<10 
<10 
<5 

<50 
<20 
<50 
<10 

<10 
<10 
<10 



3 10 00230 
Client: Golder Associates 

Sudhel/Bluff Rd. S.C. Project: 

Address: 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 3 0 3 ^ 

Attention: Mr. A.E. Stone, 3r. 
•»••«»•»•••••**••*•****************************** 

Sample: water _x_soil t̂issue 

Other: ^ ^ " ^ " ^ ^ ^ 

P a g e 17 of 20 
ABI NuBber: 202-265 

Cl ient Number: 
853-3079 
P.O. 85-0118 

1HHHHi *1HHH*1HHk**HHHHt* 

• For In-House Use * 
* « 
» » 
» » 

^ ^ , ^ « » « * « * « « * « « - » * « - I H ) . * * » « H » » * * * « « . f t 

Sampled by: Golder (A.E. Stone, 3r.) 

(Invoice to) 

Same 

F. Gheesling 

Samoled: 1/23/85 Received: 1/30/85 Required: 3/5(®^,.^„HH>*»« 

Sample 
number Station 

Completed: 2/26/85 
•»**•••»•«»•••*»»«-» 

Test required 

T1867 Composite 3 GC/MS FRACTION-BASE/NEUTRAL COfyOUNDS 
Acenaphthene ~ 
Acenaphthylene 
Anthracene 
Benzidine 

Benzo (a) anthracene 
Benzo (a) pyrene 
3,4-Benzo-fluoranthene 
Benzo (ghi) perylene 

Benzo (k) fluoranthene 
Bis (2-chloroethoxy) methane 
Bis (2-Chloroethyl) ether 
Bis (2-Chlorolsopropyl) ether 

Bis (2-Ethyl-hexyl) phthalate 
'^-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
2-Chloronaphthalene 

4-Chlorophenyl phenyl ether 

Chrysene 
Dibenzo (a,h) anthracene 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 

Dimethyl phthalate 
Di-N-Butyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

Di-N-Octyl phthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadlene 
Hexachloroethane 

Indeno (1,2,3-cd) pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 

N-Nltrosodl-methylamlne 
N-Nitrosodi-N-Propylamine 
N-Nltro-sodiphenylamine 
Phenanthrene 

Pyrene 
1,2,4-Trichlorobenzene 

Results 
(ppb) 

<10 
<10 
<10 
<40 

<10 
<20 
<20 
<20 

<20 
<20 
<20 
<20 

<10 
<10 
<10 
<10 

<10 
<20 
<20 
<10 

<10 
<10 
<20 
<10 

<10 
<10 
<20 
<20 

<10 
<20 
<10 
<10 

<10 
<5 
<5 
<10 

<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 

<10 
<10 



3 10 00231 

K a g e ^ u i 

Page 18 of 20 

Client: Golder Associates 

Project: Sudhel/Bluff Rd. S.C. 

Address: 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Attention: Mr. A.E. Stone, Or. 
»•»»••»»»«*•••»*»•••»••»•••••••*•••»••» 

Sample: ^water x so i l ^tissue 

( invoice to) 

Same 

ABI Nunber: 202-265 

C l i e n t Nunber: 
853-3079 
P.O. 85-0118 

• For In-House Use * 
• • 
• # 

Other: 

• • • • • » • • • • • • « • • » - » » » » » » • » • » • • • » • • • • • » » • » * • • • » • • 

Sampled by: Golder (A.E. Stone, Or.) 

ABI Manager: F. Gheesling 

Sampled: 1/23/85 Received: 1/30/85 Required: 3/5/85 Completed: 2/26/85 
»••••»«»••»»•••»•••»«••*••••»•»••••••»••»*»««»•••«»•»»•«•»»»»»••• •••••••••1Hf****»»»» 

Sample 
number Station 

T1868 Composite 4 

Test required 

GC/MS FRACTION- PESTICIDES 
jnFn\ 
BHC-alpha 
BHC-beta 
BHC-delta 

BHC-gamma 
Chlordane 
4,4'-DDT 
4,4'-DDE 

4,4'-DOO 
Dieldrin 
Endosulfan-alpha 
Endosulfan-beta 

Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 

Heptachlor epoxide 
PCB-1242 
PCB-1254 
PCB-1221 

PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 

Toxaphene 

Results 
(ppb) 

<0,005 
<0.005 
<0.005 
<0.005 

<0.005 
<0.050 
<0.010 
<0.005 

<0.010 
<0.005 
<0.005 
<0.005 

<0.010 
<0.005 
<0.010 
<0.005 

<0.005 
<0.050 
<0.100 
<0.100 

<0.100 
<0.100 
<0.200 
<0.050 

<0.050 



r tx^o u V I 
Page 19 of 20 

3 10 0 0 2 3 2 

Client: 

Project: 

Address: 

Colder Associates 

Sudhel/Bluff Rd. S.C. 

3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Attention: Mr. A.E. Stone, Z T . 
»»•»•»•»•»•»••**••**•***•***************•* 
Sample: water x soil t̂issue 

Other: 

(Invoice to) 

Same 

Sampled by: 

ABI Manager: 

Sampled: 1/23/85 Received: 1/30/85 
»•»•»••«•«••••••**»•••***•*••*•**•******** 

Sample 
number 

T1869 

Station 

Composite 5 

T1870 

T1871 

Composite 6 

Composite 7 

Required: 3/5/85 
••»••»* -•'" 

Test required 

ABI Nunber: 202-265 

Cl ient Nurt>er: 
853-3079 
P.O, 85-0118 

« « » » » * • * * * • » * * * * * » * * » * * * 

* For In-House Use • 
* «. 
» * 
* • 

Golder (A.E. Stone, 3r.) 

F. Gheesling 

Completed: 2/26/85 
HHHHHHH|.» 

Results 

(ppm) 

METALS 
Antimony 
Arsenic 
Beryllli*! 
Cadmium 

Chromium 
Copper 
Lead 
Mercury 

Nickel 
Seleniun 
Silver 
Thaiiiun 

Zinc 

Cyanide 

Phenols 

<0. 
0 . 

<0. 
<0. 

7. 
6. 

<0, 
<0, 

<0 
0 

<0 
<0 

0 

<0 

14 

02 
06 
002 
001 

0 
,4 
.01 
.002 

.04 

.13 

.1 

.01 

.542 

.1 

.1 



P a g e o oi AV 

3 10 0 0 2 3 3 

Client: Golder Associates 

Project: Sudhel/Bluff Rd. S.C. 

Address: 3772 Pleasantdale Road 
Suite 16 5 
Atlanta, GA 30340 

Attention: Mr. A.E. Stone, 3r. 

(Invoice to) 

Same 

Page 2 of 19 

ABI Nuntoer: 202-327 

Client Number: 
853-3079.5.4 
P.O. 85-0103-0118 

• For In-House Use • 

Sample: ^water x s o i l ^tissue 

Other: 

Sample Sample Report 
Taken: 1/23/85 Received: 1/30/85 Required 
^n^•^^•**•*^^1^********^^*•*^^**^^4n^*^nnnnnnn^*•1H^*4HHHH^*****•^^* * * * * * * * * 
Sampie Book/Page 
number Number Sta t ion 

Sampled by: A.E. Stone, 3 r . 

ABI Manager: F. Gheesling 

Report 
4/30/85 Issued: 6/7/85 

* * * * * * * * * * * ^ n n , ^ ^ ^ n , * * * * * * * * * * * * * * * * * * * * * * * 

11849 4-3 

B c ^ r i / v i q SiT-i - l 

fest required 

GC/MS VOLATILES 

Benzene 
Bromoform 

Carbon t e t r a c h l o r i d e 
Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-ChloroethylvInyl e ther 
Chloroform 
Cis-1,3-dichloropropene 
Dichlorobromomethane 

1,1-Dichloroethaiie 
1,2-Dichloroethane 
1,1-Dichloroethyleiie 
1,2-Dichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl chlor ide 
Methylene ch lor ide 

1 ,1 ,2 ,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans-1,3-dichloropropene 
Trichloroethylene 

Vinyl chloride 

Run 1 
Results 
(ppb) 

7 
<10 

<5 
<5 
<5 
<10 

<I0 
<5 
<I0 
<5 

<5 
<10 
<5 
<10 

<5 
<1U 
<10 
<5 

<10 
<5 
7 
<5 

<5 
<5 
<10 
<5 

Run 2 
Results 
(ppb) 

4 
<10 

<5 
<5 
<5 
<10 

<to 
<5 
<I0 
<5 

<5 
<10 
<5 
<10 

19 
<10 
<I0 
<5 

<10 
<5 

l i 
<5 

<5 
<5 
<10 
<5 

<10 <I0 



P a g e 7 of 2. 

3 1 ' 
Cl ien t : 

P ro jec t : 

Address: 

n o 0 7 / 
Colder Associates 

Sudhel/Bluff Rd. S.C. 

3772 Pleasantdale Road 
Suite 16 5 
Atlanta, GA 30340 

(Invoice to) 

Same 

Attention: Mr. A.E. Stone, 3r. 

Sample: water x soil tissue 

Other: 

***************** 
Sampled by: 

ABI Manager: 

Sample Sampie Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 
* * * * * » * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i t t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i 
Sample Book/Page 
number Number Station 

Page 3 of 19 

ABI Nunber: 202-327 

Client Nuntier: 
853-3079.5.4 
P.O. 85-0103-0118 

* For In-House Use * 

A.E. Stone, 3 r . 

F. (iheesling 

Report 
Issued: 6/7/85 

•-»•»«••»••«•»•«•»••••**-»•» 

T1850 7-3 

\iorioo. t l - l 

Test required 

GC/MS VOLATILES 

Benzene 
Bromoform 

Carbon tetrachloride 
Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-Chloroethylvinyi e ther 
Chioroform 
Cis-1 ,}-dichioropropene 
Dichlorobromomethane 

1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl chlor ide 
Methylene ch lor ide 

1 ,1 ,2 ,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans-1,3-dichloropropene 
Trichloroethylene 

Vinyl chloride 

Run 1 
Resul ts 

(ppb) 

<5 
<10 

<5 
<5 
<5 
<10 

<10 
256 

<10 
<5 

73 
<10 
<5 
<10 

<5 
<10 
<10 
<5 

<10 
<5 
<5 
<5 

658 
39 

<10 
94 

Run 2 
Resul ts 

(ppb) 

<5 
<10 

<5 
<5 
<5 
<10 

<10 
5 

<10 
<5 

<5 
<10 
<5 
<10 

<5 
<10 
<10 
<5 

<1U 
<5 

7 
<5 

5 
<5 
<10 

34 

<I0 <10 

file:///iorioo


3 10 00255 0 

Page _ 4 of 19 

C l i e n t : Golder Associates ABI Nunber: 202-327 

Pro jec t : Sudhel/Bluff Rd. S.C. Client Nunber: 
(Invoice to) 853-3079.5.4 

P.O. 85-0103-0118 
Address: J772 Pleasantdale Road Same • • •» • • •» • •» • • • • • •»»»•» 

Sui te 165 • For In-House Use • 
A t l an ta , GA 30 340 • • 

* » 

At ten t ion : Mr. A.E. Stone, 3 r . • • 

Sample: ^water x s o i l t i s s u e Sampled by: A.E. Stone, 3 r . 

Other: ABI Manager: F. Gheesling 

Sample Sample Report Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85 
*************************************************************************************************** 
Sample Book/Page Run 1 Run 2 
number Number Sta t ion Test required Resul ts Resul ts 

(ppb) (ppb) 
T1851 7-7 GC/MS VOLATILES 

Benzene 14 <5 
„ , Bromoform <10 <10 
C.^^v-T', -1 Carbon t e t r a c h l o r i d e <5 <5 
--^^^•y"^ Chlorobenzene <5 <5 

Chlorodi-bromomethane <5 <5 
Chloroethane <10 <10 

2-Chioroethylvinyl e ther <I0 <10 
Chloroform <5 <5 
Cis-1 ,3-dichloropropene <10 < 10 
Dichlorobromomethane <5 <5 

1,1-Dichioroethane <5 <5 
1,2-Oichloroethane < 10 < 10 
1,1-Dichloroethyiene <5 <5 
1,2-Dichloropropane <10 <I0 

Ethyibenzeiie <5 <5 
Methyl bromide <10 <10 
Methyl ch lor ide <10 <10 
Methylene chlor ide <5 9 

1 ,1 ,2 ,2-Tetrachloroethane <10 <10 
Tetrachloroethylene <5 <5 
Toluene 11 4 
1,2-Trans-Dichloroethylene <5 <5 

1,1 ,1-Trichioroethane 11 7 
1,1,2-Trichloroethane <5 <5 
Trans- l ,3-dichioropropene <10 <10 
Tr ichloroethylene <5 <5 

Vinyl chlor ide <10 <10 



3 10 0 0 2 3 6 

Client: Golder Associates 

Project: Sudhel/Bluff Rd. S.C. 

Address: 3772 Pleasantdale Road 
Suite 16 5 
Atlanta, GA 30340 

(invoice to) 

Same 

Page 5 of 19 

ABI Nunber: 202-327 

CUent Nunber: 
853-3079.5.4 
P.O. No. 85-0103-0118 

* * * * * * * * * * * * * * * * • « • » > » 

* For In-House Use • 

At ten t ion : Mr. A.E. Stone, 3 r . 

Sample: water x s o i l t i s sue 

Other: 

*************************************** 
Sampled by: A.E. Stone, 3 r . 

ABI Manager: F. Gheesling 

Sample Sample Report Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85 
* * * * * * * * * * * * * * * * * * * * * * * * * * * H H H H H H H H H H H t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1 n n n ~ n t * * * * * * * * * * * * * * * * * * 
Sampie 
number 

T1852 

Book/Page 
Number Statioii 

8-5 

Test required 

GC/MS VOLATILES 

Benzene 
Bromoform 

^Or • r-\=. ST- 2 
c . ~ c- Carbon t e t r a c h l o r i d e 

^^^^ "• Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-Chloroethylvinyi e ther 
Chloroform 
Cis-1 ,3-dichloropropene 
Dichlorobromomethane 

1,1-Dichioroethane 
1,2-Dichloroethane 
1,1-Dichioroethylene 
I,2-Dichioropropane 

Ethylbenzene 
Methyl bromide 
Methyl ch lor ide 
Methylene chlor ide 

1,1,2,2-Tetrachloroetharie 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 

1,1,1-Trichloroethaiie 
1,1,2-Trichloroethane 
Trans-1,3-dichloropropene 
Trichloroethylene 

Vinyl ch lor ide 

Run 1 
Resul ts 

(ppb) 

<5 
<10 

<5 
<5 
<•> 
<10 

<10 
376 

<10 
<5 

<5 
<10 
<5 
<10 

<5 
<10 
<10 
<5 

<10 
131 
9 

<5 

56 
<5 
<10 
<5 

Run 2 
Resu l ts 

(ppb) 

<5 
<10 

<5 
<5 
<5 
<10 

<10 
11 

<10 
<5 

<5 
<1U 
<5 
<IU 

<5 
<1U 
<1U 
<5 

<K' 
4 
18 

<5 

1 1 
<5 
<10 
<5 

<10 <10 



3 10 0 0 2 3 7 

r a y o i u u i £ , 

C l i en t : 

P ro jec t : 

Address: 

(k>lder Associates 

Sudhel/Bluff Rd. S.C. 

3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 3U340 

(Invoice to) 

Same 

Page 6 of 19 

ABI Nunber: 202-327 

Client Nunber: 
853-3079.5.4 
P.O. No. 85-0103-0118 

********************** 
* For In-House Use • 

At ten t ion : Mr. A.E. Stone, 3 r . 

Sampie: ^water x so i l 

Other: 

t i s s u e Sampled by: 

ABI Manager: 

A.E. Stone, 3 r . 

F. Oieesling 

Sample Sample Report Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85 
• • « • • • • • » » • » » » • • » • • • » • » • » • • * » • • « * • • • • • • • • • • • » « - » » • • • • » • • • » « » • • • » • » • » • • • » • * • • • • • « » • » • • » • * - • • • • • • • • • • • 
Sample Book/Page 
number Number Station 

T1853 9-1 

Test required 

GC/MS VOLATILES 

Benzene 
Bromoform 

Carbon t e t r a c h l o r i d e 
Chlorobenzene 
Chiorodi-bromomethane 
Chloroethane 

2-Chioroethylvinyi e ther 
Chloroform 
Cis-1 ,3-dichioropropene 
Dichlorobromomethane 

1,1-Dichloroethane 
1 ,2-Dichloroethaiie 
1,1-Dichloroethyiene 
1,2-Dichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl chlor ide 
Methylene chlor ide 

1 ,1 ,2 ,2-Tetrachioroetbane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans-1,3-dichloropropene 
Trichloroethylene 

Run 1 
Resul ts 

(ppb) 

29 
<10 

<5 
132 

<5 
<10 

<I0 
51 

<I0 
<5 

<5 
<10 
<5 
<10 

489 
<10 
<I0 
<5 

<10 
23465 
345 

<5 

1688 
<5 
<10 

86 

Run 2 
Resul ts 

(ppb) 

12 
<I0 

<5 
16 

<5 
<10 

<10 
<5 
<10 
<5 

<5 
<10 
<5 
<10 

91 
<10 
<10 
<5 

<10 
1361 
65 

<5 

87 
<5 
<10 
<5 

Vinyl chlor ide <10 <I0 



r o y o 

3 10 0 0 2 3 8 

Page of 19 

Client: Golder Associates 

Project: Sudhel/Bluff Rd. S.C. 

Address: 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

(Invoice to) 

Same 

ABI Nunber: 202-327 

Client Nunber: 
853-3079.5.4 
P.O. No. 85-0103-0118 

• » • • • • • • • » • • • » • » • • • • - • » • 

* For In-House Use * 

At tent ion: Mr. A.E. Stone, 3 r . * 
**********************************t.imnnntt**iHt************^***** ************************ 

water x so i l t i s s u e Sampled by: 
******* 

Sample: 

Other: 

Sample 
Taken: 1/11/85 

Sample 
Received: 1/16/85 

A.E. Storie, 3 r . 

ABI Manager: F. Gheesling 

Report Report 
Required: 4/30/85 Issued: 6/7/85 

Sample 
number 

T1854 

Book/Page 
Number Station Test required 

9-3 GC/MS VOLATILES 

Benzene 
Bromofonn 

;f*̂ '̂ ' ^ " ^ 'Carbon tetrachloride 
^3LrT\pt£-w^ Chlorobenzene 

Chlorodi-bromoraethane 
Chloroethane 

2-Chloroethyivinyl e ther 
Chlorofonn 
Cis-1 ,3-dichloropropene 
Dichlorobromomethane 

1,1-Dichioroethane 
1,2-Dichioroethane 
1,1-Dichloroethy lene 
1,2-Oichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl chlor ide 
Methylene chlor ide 

1 ,1 ,2 ,2-Tetrachloroethane 
Tetrachloroethy lene 
Toluene 
1,2-Tran3-Dichloroethylene 

1,1 ,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans-1,3-dichloropropene 
Tr ichloroethylene 

Vinyl ch lor ide 

y * * * * * * * * * * * * * • 1 n » * * * * * * * * 

Run 1 
Results 
(ppb) 

56 
<10 

<5 
<5 
<5 
<10 

<10 
<5 
<10 
<5 

<5 
<10 
<5 
<10 

<5 
<10 
<10 
94 

<10 
<5 
37 
<5 

<5 
<5 
<10 
<5 

Run 2 
Results 
(ppb) 

9 
<10 

<5 
<5 
<5 
<10 

<10 
<5 
<10 
<5 

<5 
<10 
<5 
<10 

11 
<10 
<10 
<5 

<10 
<5 
25 
<5 

<5 
<5 
<10 
<5 

<10 <10 



3 10 00239 

r a ^ V * k 

C l i e n t : 

P ro jec t : 

Goider Associa tes 

Sudhel/Bluff Rd, S.C, 

Page 6 of 19 

ABI Nunber: 202-327 

Address: 3772 Pleasantda le Road 
Sui te 16 5 
At lan ta , GA 30340 

(Invoice to) 

Same 

Client Nunber: 
853-3079,5,4 
P.O. Ho. 85-0103-0118 

• • » « • * * • * • • • * » * « * • • » • • 

* For In-House Use * 

* 

Atr^ntion- Mr. A.E. Stone, 3 r . . , „ , „ „ • • • » * • * « * • • * • • — • • • • • " • * * * • * - * * * * * * * * * * * * * * 
^ ^ i ! ; U ° " « . — " " " " * * " * " " " * " " * " " * * Sampled by: A.E. Stone, Or. 
S ^ p i e : _ w a t e r _ l _ s o i l _ _ t i s s u e 

Other: 

ABI Manager: F. Gheesling 

I t l : » ; * p y * i i - ' * * * . * * — " " " — " • * " " * * " * " Run 1 Run 2 

Sample 
number 

T1855 

Book/Page 
Number Stdlion 

10-1 

_ 1 • 

Test required 

GC/H5 VOLATILES 

Benzene 
Bromoform 

Carbon t e t r a c h l o r i d e 
Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-ChloroethyIvinyl e ther 
Chloroform 
Cis-1,3-dichioropropene 
Dichlorobromomethane 

1,1-Oichloroethane 
1,2-Dichioroethaiie 
1,1-Dichloroethylene 
1,2-Oichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl chlor ide 
Methylene ch lor ide 

1,1,2,2-Tetrachioroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Oichloroethylene 

1,1,1-Trichioroethane 
1,1,2-Trichloroethane 
Trans-1,3-dichloropropefie 
Tr ichloroethylene 

Vinyl chlor ide 

Run 1 
Resul ts 
TppPr 

Run 2 
Resul t s 
•Tppbr 

21 
<10 

<5 
<5 
<5 
<10 

<I0 
1) 

<10 
<5 

<5 
<10 
<5 
<10 

379 
<10 
<I0 

24 

<10 
200 
1080 

<5 

8 
<5 
<10 
<5 

<10 

<5 
<10 

<5 
<5 
<5 
<10 

<10 
2 

<10 
<5 

<5 
<10 
<5 
; io 

48 
<10 
<10 

19 

<10 
<5 

29 
<5 

7 
<5 
<10 
<5 

<10 



r agu i o u i ^ 

3 10 0 0 2 4 0 

Page 9 of 19 

C l i en t : Golder Associates ABI Nunber: 202-327 

P ro jec t ; Sudhel/Bluff Rd, S,C, Client Nunber: 
(Invoice to) 853-3079.5.4 

P ,0 . No. 85-0103-0118 
Address: 3772 Pleasantdale Road Same ********************** 

Sui te 165 • For In-House Use • 
At lan ta , GA 30340 • * 

* • 
At ten t ion : Mr. A,E, Stone, 3 r . • * 
* * * * * * * * * * * * * * * * * * * * » * 1 H H i * * * » 1 n n , * 1 H H t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Sample: water x soil tissue Sampled by: A.E, Stone, 3r. 

Other: ABI Manager: F. Gheesling 

Sampie Sample Report Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85 
* * * * * * * * * * * * » ^ n n ^ * ^ n n ^ n n ^ t ^ ^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * Sample 
number 

T1856 

Book/Page 
Number Station 

11-3 

Test required 

GC/MS VOLATILES 

Benzene 
_ Bromoform 

fc: Carbon t e t r a c h l o r i d e 
V *"- -^ Chlorobenzene 

Chlorodi-bromomethane 
Chloroethane 

2-Chloroethyivinyl e ther 
Chioroform 
Cis-1 ,3-dichloropropene 
Dichlorobromomethane 

1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethy lene 
1,2-Dichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl chlor ide 
Methylene chlor ide 

1 ,1 ,2 ,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichioroethylene 

1,1 ,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans-1,3-dichioropropene 
Trichloroethylene 

Vinyl chlor ide <10 <10 

Run 1 
Results 
(ppb) 

<5 
<10 

<5 
<5 
<5 
<10 

<10 
<5 
<to 
<5 

<5 
<I0 
<5 
<10 

<5 
<10 
<I0 
<5 

<10 
<5 
11 

<5 

<5 
<5 
<10 
<5 

Run 2 
Results 
(ppb) 

<5 
<10 

<5 
<5 
<5 
<10 

<10 
<5 
<10 
<5 

<5 
<10 
<5 
<I0 

<5 
<10 
<10 
<5 

<10 
<5 
25 
<5 

<5 
<5 
<10 
<5 



r t i y o I t u I £ w 

3 10 00241 

Cl ien t : Goider Associates 

Pro jec t : Sudhel/Bluff Rd. S.C, 

Address: 3772 Pleasantdale Road 
Sui te 165 
At l an ta , GA 30340 

At tent ion: Mr. A.E. Stone, 3 r . 

(Invoice to) 

Same 

Page 10 of 19 

ABI Number: 202-327 

Client Nunber: 
853-3079.5.4 
P.O. No. 85-0103-0118 

* For In-House Use * 
* * 
* * 

Sample: ^water x so i l t i s s u e 

Other: 

Sampled by: 

ABI Manager: 

Sample Sample Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * » * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i 

Sample Book/Page 
number Number Station 

A.E. Stone, 3r. 

F. Gheesling 

Report 
Issued: 6/7/85 

» • • • • • » » • « - » * • • * - » » • • • » • • » • » 

T1857 12-1 

11 .Cr..-.^ ^ T - \ ^ 

Test required 

GC/MS VOLATILES 

Benzene 
Bromofonn 

'Carbon t e t r a c h l o r i d e 
Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-ChloroethyIvinyl e ther 
Chloroform 
Cis-1 ,3-dichloropropene 
Dichlorobromomethane 

1,1-Dichloroethane 
1,2-Dichloroethaiie 
1,1-Dichloroethylene 
1,2-Dichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl ch lor ide 
Methylene chlor ide 

1 ,1 ,2 ,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethyiene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans- 1,3-dichloropropeiie 
Tr ichloroethylene 

Vinyl ch lor ide 

Run 1 
Resul ts 

(ppb) 

82 
<I0 

<5 
168 

<5 
<10 

<10 
<5 
<10 
<5 

<5 
<10 
<5 
<10 

<5 
<10 
<10 

110 

<10 
231 
106 

<5 

30 
<5 
<10 

115 

Run 2 
Resu l ts 

(ppb) 

2 
<10 

<5 
32 

<5 
<10 

<I0 
<5 
<10 
<5 

<5 
<I0 
<5 
<I0 

<5 
<1U 
<I0 

5 

15 
<5 

8 
<5 

5 
<5 
<10 

6 

<10 < I0 



r a g e i o OT ;^. 

3 10 002 42 
Page 11 of 19 

Cl ien t : Golder Associates ABI Nunber: 202-327 

Pro jec t : Sudhel/Bluff Rd, S.C, Client Nunber: 
(Invoice to) 853-3079,5.4 

P,0. No. 85-0103-0118 
Address: 3772 Pleasantdale Road Same •*•»•••••»»•«*»•»»•*•* 

Su i t e 165 • For In-House Use • 
At l an ta , GA 30340 • * 

• • 
A t t e n t i o n : Mr. A.E. Stone, 3 r . * » 
************************************************************************************************** 

Sample: ^water x so i l t i s s u e Sampled by: A.E. Stone, 3 r . 

Other: ABI Manager: F. Gheesling 

Sample Sample Report Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85 
Sample Book/Page Run 1 Run 2 
number Number Sta t ion Test required Resul ts Resul t s 

(ppb) (ppb) 
T1858 12-4 GC/MS VOLATILES 

Benzene 21 9 
Bromoform <10 <10 

_; - , ^ Carbon t e t r a c h l o r i d e <5 <5 
• — ' - ' ^ ' Y ' ^ - - ^ ' Chlorobenzene <5 <5 

Chlorodi-bromomethane <5 <5 
Chloroethane <10 <10 

2-Chloroethylvinyl e ther < 10 <10 
Chloroform 44 32 
Cis-1,3-dichloropropene <10 <10 
Dichlorobromomethane <5 <5 

1,1-Dichioroethane <5 <5 
1,2-Dichioroethane <10 <10 
1,1-Dichloroethyiene <5 <5 
1,2-Dichloropropaiie <10 <10 

Ethylbenzene <5 <5 
Methyl bromide <10 <10 
Methyl chlor ide <I0 <10 
Methyiene chlor ide <5 <5 

1,1,2,2-Tetrachloroethai ie <10 <10 
Tetrachloroethylene 114 29 
Toluene 12 16 
1,2-Trans-Dichloroethylene <5 <5 

1,1,1-Trichloroethane <5 <5 
1,1,2-Trichloroethane <5 <5 
Trans-1,3-dichloropropene <10 <10 
Trichloroethylene 21 7 

Vinyl chlor ide <I0 < 10 



P a g e 1 6 o t 2 

3 10 0 0 2 4 3 

Client: Golder Associates 

Project: Sudhel/Bluff Rd. S.C. 

Page 12 of 19 

ABI Nunber: 202-327 

Client Nunber: 
(Invoice to) 853-3079,5,4 

P ,0 . No, 85-0103-0118 
Address: 3772 Pleasantdale Road Same ********************** 

* For In-House Use * 
* * 
* * 

Attention: Mr. A.E. Stone, 3r. * * 
************************************************************************************************** 
Sample: ŵater x soil tissue Sampled by: A.E. Stone, 3r. 

3772 Pleasantdale Road 
Suite 16 5 
Atlanta, GA 30340 

Other: ABI Manager: F. Gheesling 

Sample 
Taken: 
******* 
Sample 
number 

T1859 

1/11/85 
*************! 

Book/Page 
Number 

Sample 
Received: 

************ 

Sta t ion 

12-A 

t z r -.--̂  -"J 
-

_ i>- i- :--

Report 
1/16/85 Required: 4/30/85 

• « « * • * * * « « • • • « • » • • • • • • • • » • • • * » » • » • • • * 

Test required 

GC/MS VOLATILES 

Benzene 
Bromoform 

T-i -̂̂  
P̂  Carbon t e t r a c h l o r i d e 

Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-Chloroethylvinyi e ther 
Chloroform 
Cis-1 ,3-d ichloropropene 
Dichlorobromomethane 

1,1-Dichloroethane 
1,2-Dichioroethane 
1,1-Dichloroethylene 
1,2-Dichioropropane 

Ethylbenzene 
Methyl bromide 
Methyl ch lor ide 
Methylene chlor ide 

1 ,1 ,2 ,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 

1 ,1 ,1-Trichioroethane 
1,1,2-Trichioroethane 
Trans-1,3-dichioropropene 
Tr ichloroethylene 

Report 
Issued: 

• * * » * » » * » * * H 
Run 1 
Resul ts 

(ppb) 

352 
<I0 

<5 
<5 
<5 
<I0 

<10 
8 

<I0 
<5 

<5 
<10 
<5 
<10 

<5 
<I0 
<10 

24 

<10 
<5 

8 
<5 

38 
<5 
<10 
<5 

6/7/85 
• • • • • « - » • • • • » - « - » * • » • • 

Run 2 
Resul t s 

( ppb ) -

101 
<I0 

<5 
<5 
<5 
<10 

<10 
4 

<10 
<5 

<5 
<10 
<5 
<10 

<5 
<10 
<10 

7 

1 
<5 

5 
<5 

7 
<5 
<10 
<5 

Vinyl chloride <10 <10 



Page 17 of 2; 

3 10 00244 

C l i e n t : Ckilder Associates 

Pro jec t : Sudhel/Bluff Rd. S.C. 

Address: 3772 Pleasantdale Road 
Sui te 165 
At l an ta , GA 30340 

At ten t ion : Mr, A,E, Stone, 3 r . 

Sample: water x s o i l t i s s u e 

Other: 

Sampie 

Page 13 of 19 

ABI Nunter: 202-327 

Client Nunber: 
853-3079.5.4 
P.O. No, 85-0103-0118 

* * . * * * • • • « « - » • • • • • • • • * * * 
• For In-House Use • 
• » 

, * « « * « * * * H H » * « - » * * « ~ » * * « - I P « • • • « • • • « « • * • • » • • * • * • • « * * « » • * * » * « • • • • * * « * • 

Sampled by: A.E, Stone, 3r. 

ABI Manager: F. Gheesling 

(Invoice to) 

Same 

Report 
Issued: 6/7/85 

Sample Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 xooucui o,,,w^ 
»»**»*•••»•••••••••••»•»***••••••»•••••-»••••••••••«»•••••»»••••*••«*»•••»•••»«••»••••»•*••••••«»»• 

Sample Book/Page Run 1 Run 2 
number Kumber Station Test required Results Results 

T1860 

Station 

14-1 

Test required 

GC/MS VOLATILES 

Benzene 
Bromoform 

Carbon t e t r a c h l o r i d e 
Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-Chloroethylvinyl e ther 
Chloroform 
C i s - 1 , 3-dichloropropene 
Dichlorobromomethane 

1,1-Dichloroethane 
t ,2-Dichloroethane 
1,1-Oichloroethylene 
1,2-Dichioropropane 

Ethylbenzene 
Methyl bromide 
Methyl ch lor ide 
Methylene ch lor ide 

1 ,1 ,2 ,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethy lene 

1 ,1 ,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans-1,3-dichloropropene 
Trichloroethy lene 

Vinyl ch lor ide 

^PPb) 

12 
<10 

< i 
<5 
<5 
<10 

<10 
<•» 
<to 
<5 

<b 
<to 
< i 
<10 

<5 
<I0 
<10 
<Kl 

<10 
<3 

14 
<5 

H 
<5 
<I0 
<5 

(ppb) 

<5 
<I0 

<5 
<5 
<S 
<10 

<10 
<:> 
<10 
<5 

<5 
<10 
<5 
<10 

<5 
<10 
<10 
9 

<10 
<5 
6 

<.•> 

19 
<5 
<10 
<5 

<10 <10 



Page 18 of 2 : 

^ r r p o 4 r 
> V - - VJ ,_ 4 »J 

Page 14 of 19 

C l i e n t : Golder Assoc ia tes 

P r o j e c t : Sudhe l /B lu f f Rd, S,C, 

Address: 3772 Pleasantdale Road 
Su i t e 165 
A t l a n t a , GA 30340 

A t t e n t i o n : Mr. A.E, Stone, 3 r . 
» • * - » » » • • • » « • • • • • • • • • » * » * » * . » * * » * . * » » H H H 

Sample: water x s o i l t i s sue 

Other : 

Sample Sample 
Taken: 1/11/85 Received: 1/1« 
************************************ 
Sample Book/Page 
number Number S t a t i o n 

T1861 17-1 

::_:.! ff J, c. \ 

( I n v o i c e to ) 

Same 

* • » • • • • • » • * • • « * • • • * • • • • • • • * • • • » • » • • • 

Sampled by: 

ABI Nunber: 202-327 

C l i e n t Nunber: 
853-3079.5.4 
P.O, No. 85-0103-0118 

********************** 
• For In-House Use • 
• • 

• • 
• • 

A.E. Stone 

ABI Manager: F, Gheesl i 

Report Report 
5/85 Requi red: 4 /30/85 Issued: 6/7 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i 

Test r equ i red 

GC/MS VOLATILES 

Benzene 
Bromoform 

Carbon t e t r a c h l o r i d e 
Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2 - C h l o r o e t h y l v i n y l ether 
Chlorofonn 
C is -1 ,3 -d i ch lo rop ropene 
Oichlorobromomethane 

1,1-Dich loroethane 
1,2-Dich loroethane 
1 ,1 -D ich io roe thy lene 
1,2-Dichioropropane 

Ethylbenzene 
Methyl bromide 
Methyl c h l o r i d e 
Methyiene c h l o r i d e 

1 ,1 ,2 ,2 -Te t rach lo roe thane 
Te t rach lo roe thy lene 
Toluene 
1 ,2-Trans-D ich lo roe thy lene 

1 ,1 ,1 -T r i ch lo roe thane 
1 ,1 ,2 -T r i ch lo roe thane 
Trans-1 ,3 -d ich lo ropropene 
T r i c h l o r o e t h y l e n e 

Run 1 
Resu l ts 

(ppb) 

2035 
<10 

<5 
39 

<5 
<10 

<10 
<5 
<10 
<5 

<5 
<10 
<5 
<10 

<5 
<I0 
<10 

1250 

<10 
<5 

125 
<5 

<5 
<5 
<10 
<5 

, Or. 

^ 

165 

Run 2 
Resu l ts 

(ppb) 

8230 
<10 

<10 

<10 
<5 
<10 
<5 

<5 
<10 
<5 
<10 

<5 
<10 
<10 

4292 

<to 
<5 

648 
<5 

<5 
<5 
<10 
<5 

V i n y l c h l o r i d e <10 <10 



rau» I» OI £-

3 10 00246 

Client: Golder Associates 

Project: Sudhel/Bluff Rd. S.C, 

Address: 3772 Pleasantdale Road 
Suite 16 5 
Atlanta, GA 30340 

Page 15 of 19 

(Invoice to) 

Same 

ABI Nunber: 202-327 

Client Nunber: 
853-3079.5.4 
P.O. Mo. 85-0103-0118 

• » • • • • • • • « » • • « • - » • « • • • • 

* For In-House Use * 
* • 

Attention: Mr. A.E. Stone, 3r. 
************************************************ 
Sample: water x soil t̂issue 

********* 
Sampled by: A.E, Stone, 3r. 

Other: ABI Manager: F. Gheesling 

Sample Sample Report Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * - * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 4 * * * 

Sample 
number 

T1862 

Book/Page 
Number S ta t ion 

17-2 

Test required 

GC/MS VOLATILES 

Benzene 
Bromofonn 

Carbon t e t r a c h l o r i d e 
Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-Chloroethylvinyl e ther 
Chloroform 
Cis-1 ,3-dichloropropene 
Dichlorobromomethane 

1,1-Dichloroethane 
1,2-Oichloroethane 
1,1-Dichloroethy iene 
1,2-Dichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl chlor ide 
Methylene ch lor ide 

1 ,1 ,2 ,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 

1 ,1 ,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans-1,3-dichloropropene 
Tr ichloroethylene 

Vinyl ch lor ide 

Run 1 
Results 
(ppb) 

<5 
<10 

<5 
<5 
<5 
<I0 

<I0 
h i 
<M) 
<b 

<5 
<10 
C5 
<I0 

<!> 
<I0 
<I0 
<5 

CIO 
<s 
<5 
<5 

<5 
<5 
<10 
<5 

Run 2 
Results 
(ppb) 

<5 
<10 

<5 
<5 
<5 
<10 

<10 
10 
<10 
<5 

<5 
<10 
<5 
<I0 

<5 
<10 
<10 
<5 

<10 
<5 
<5 
<5 

<5 
<5 
<10 
<5 

<10 <10 



3 10 00247 

Page 16 of 19 

Cl ien t : Golder Associates 

P r o j e c t : Sudhel/Bluff Rd, S.C. 

ABI Nunber: 202-327 

Client Nunber: 
853-3079.5.4 
P.O. No. 8S-0103-0118 

• • • * * • • * • * - » • • • • • • • • • • • 
• For In-House Use • 
• * 
• » 

Attention: Mr. A.E. Stone, 3r. • • 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * j * * * * * * * * * 

Sample: ŵater x soil t̂issue Sampled by: A.E. Stone, 3r. 

Address: 3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

(Invoice to) 

Sane 

Other: 

Sample 

ABI Manager: F. Gheesling 

Sample Report Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85 
»•••»•»»•••»•»»••»•••»*••••••*«»•»«»»»»••••»»••••••••••»••••••••»••*••••••••»•#••«»•*••»••••«»•••• 

Sample 
number 

T1863 

Book/Page 
Number Sta t ion 

17-3 

Test required 

GC/MS VOLATILES 

Benzene 
Bromoform 

Carbon t e t r a c h l o r i d e 
Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-Chioroethylvinyl e ther 
Chioroform 
Cis-1,3-dichloropropene 
D ichlorobromome thane 

1,1-Dichioroethane 
1,2-Dichioroethane 
1,1-Dichloroethylene 
1,2-Oichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl chlor ide 
Methylene ch lor ide 

1 ,1 ,2 ,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans-1,3-dichloropropene 
Trichloroethylene 

Vinyl chloride 

Run 1 
Resul ts 

(ppb) 

3 
<10 

<5 
<5 
<5 
<I0 

<10 
3 

<I0 
<5 

<5 
<10 
<5 
<10 

<5 
<10 
<10 

11 

<10 
<5 

2 
<5 

6 
<5 
<10 
<5 

Run 2 
Resu l ts 

(ppb) 

133 
<10 

<5 
<i> 
<5 
<10 

<10 
8 

<10 
<5 

<5 
<W 
<3 
<10 

<5 
<10 
<10 

177 

< I0 
<5 

353 
<5 

<5 
<3 
<10 
<b 

<10 <1iO 
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C l i e n t : Golder Associates ABI Nunber: 202-327 

Pro jec t : Sudhel/Bluff Rd. S.C, Client Nunber: 
( Invoice to) 853-3079.5.4 

P.O. No. 85-0103-0118 
Address: 3772 Pleasantdale Road Sdme • » • • » • • • • • • » • • • • • » • • • * 

Sui te 165 * For In-House Use • 
A t l an t a , GA 30340 * • 

» • 
Attention: Mr. A.E. Stone, 3r. • • 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ ^ * * • * * * * * * * * * * * * * * * ^ ^ * * * * * * * * * * * * * * * ^ ^ * * * * * * * * * * * * * * * * 

Sampie: water x soil tissue Sampled by: A.E. Stone, 3r. 

Other: ABI Manager: F. Gheesling 

Sample Sampie Report Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85 
************************************************************************************************** 
Sample Book/Page 
number Number Sta t ion Test required 
T1864 19-2 GC/MS VOLATILES 

t - . " - - ' 
'Z t .^Vr i i^ i - : . - ^ 

Benzene 
Bromofonn 

i i 

Carbon t e t r a c h l o r i d e 
Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-Chloroethylvinyl e ther 
Chlorofonn 
Cis-1,3-dichloropropene 
Dichlorobromomethane 

1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl chlor ide 
Methylene chlor ide 

1 ,1 ,2 ,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans-1,3-dichloropropene 
Trichloroethylene 

Vinyl chloride <10 <10 

Run 1 
Resul ts 

(ppb) 

4 
<to 

<5 
<5 
<5 
<10 

<10 
1 
13 

<5 

<5 
<!0 
<5 
<10 

<5 
<I0 
<10 

16 

<10 
<5 

3 
<5 

7 
<5 
<I0 
<5 

Run 2 
Resu l ts 

(ppb) 

313 
<10 

<5 
<5 
<3 
<10 

<10 
11 

<10 
<5 

<5 
<I0 
<5 
<I0 

<3 
<10 
<10 

400 

<10 
<5 

521 
<5 

7 
<5 
<10 
<5 
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C l i e n t : 

P ro jec t : 

Address: 

Golder Associates 

Sudhel/Bluff Rd, S,C, 

3772 Pleasantdale Road 
Suite 16 5 
Atlanta, GA 30340 

(invoice to) 

Same 

ABI Nunber: 202-327 

Client Nunber: 
853-3079.5.4 
P.O. No, 85-0103-0118 

* * * * * * * * * * * * * * * * * * * * * * 
* For In-House Use • 
* • 
* • 
* • 

Sampled by: 

ABI Manager: 

A.E. Stone, 3r. 

F. Gheesling 

Attention: Mr, A,E, Stone, 3r, 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 4 H i 

Sample: ^water x so i l ^tissue 

Other: 

Sample Sample Report Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85 
************************************************************************************************** 
Sampie Book/Page Run 1 Run 2 

number Number Station Test required Results Results 

T1878 1-1 GC/MS VOLATILES 

Benzene 
Bromoform 

L.. - • - t 
Carbon t e t r a c h l o r i d e 
Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-Chloroethylvinyi e ther 
Chlorofonn 
Cis-1 ,3-dichloropropene 
Dichlorobromomethane 

1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethy iene 
1,2-Dichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl chlor ide 
Methylene ch lor ide 

1 ,1 ,2 ,2-Tetrachioroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 

1 ,1 ,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans-1,3-dlchloropropene 
Tr ichloroethylene 

Vinyl ch lor ide 

(ppb) 

2 
<10 

<5 
<5 
<5 
<10 

<I0 
3 

<10 
<5 

<5 
<10 
<5 
<10 

<3 
<10 
<10 

8 

<10 
<5 
<5 
<5 

6 
<5 
<10 
<5 

(ppb) 

ZZZ 
<10 

<5 
<5 
<5 
<10 

<10 
9 

<10 
<5 

<5 
<10 
<5 
<10 

<5 
<10 
<10 

^ 0 

<I0 
<5 

498 
<3 

4 
<5 
<10 
<5 

<10 <I0 



3 IC 00250 

Client: 

Project: 

Address: 

Attention: 

Golder Associates 

Sudhel/Bluff Rd, S.C. 

3772 Pleasantdale Road 
Suite 165 
Atlanta, GA 30340 

Mr. A.E. Stone, 3r. 

(Invoice to) 

Same 

Page 19 of 19 

ABI Nunber: 202-327 

Client Nunber: 
853-3079.5.4 
P.O, No. 85-0103-0118 

Sample: water x s o i l 

Other: 

t i s s u e Sampled by: A.E. Stone, Or. 

ABI Manager: F. Gheesling 

Sample Sample Report Report 
Taken: 1/11/85 Received: 1/16/85 Required: 4/30/85 Issued: 6/7/85 
************************************************************************************************** 
Sample 
number 

T1879 

Book/Page 
Number Station 

15-2 

E.£̂ r <-' •vT-

Test required 

GC/MS VOLATILES 

Benzene 
Bromofonn 

\ - -
Carbon t e t r a c h l o r i d e 
Chlorobenzene 
Chlorodi-bromomethane 
Chloroethane 

2-Chloroethylvinyl e ther 
Chloroform 
Cis - 1,3-dichloropropene 
Dichlorobromomethane 

1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloropropane 

Ethylbenzene 
Methyl bromide 
Methyl chlor ide 
Methylene chlor ide 

1 ,1 ,2 ,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2-Trans-Dichloroethylene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trans-1,3-dichioropropene 
T richloroethylene 

Vinyl chloride 

Run 1 
Results 
(ppb) 

39 
<I0 

<5 
<5 
<5 
<I0 

<10 
5 
<10 
<5 

<5 
<10 
<5 
<to 

<5 
<10 
<10 
44 

<10 
<5 
20 
<3 

11 
<5 
<10 
<5 

Run 2 
Results 
(ppb) 

15 
<10 

<5 
<5 
<5 
<10 

<10 
16 

<10 
<5 

<5 
<I0 
<5 
<10 

<5 
<10 
<10 
29 

<10 
<5 
28 
<5 

16 
<5 
<to 
<5 

<10 <10 






